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(57) ABSTRACT 

A lightsensitive material package contains a silver halide 
color photographic lightsensitive material and a plastic 
material member. The photographic lightsensitive material 
has at least one red-sensitive, at least one green-sensitive and 
at least one blue-sensitive silver halide emulsion layer on a 
support. The plastic material member is constituted of a 
thermoplastic reclaimed resin. The photographic lightsensi 
tive material and the plastic material member are arranged in 
a common gas-phase atmosphere and sealed in the package. 
60% or more of the total projected area of silver halide 
grains contained in at least one of the red, green- and 
blue-sensitive silver halide emulsion layers is occupied by 
tabular grains having an aspect ratio of 8.0 or more. The 
plastic material member is that produced from a resin to 
Which a substance capable of adsorbing a substance having 
an adverse effect on a photographic property has been 
supplementally added prior to molding thereof. 

20 Claims, 1 Drawing Sheet 
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LIGHTSENSITIVE MATERIAL PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the benefit of 
priority from the prior Japanese Patent Applications No. 
2000-299230, filed Sep. 29, 2000; No. 2000-299231, filed 
Sep. 29, 2000; and No. 2001-104710, filed Apr. 3, 2001, the 
entire contents of all of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a lightsensitive material 
package. More particularly, the present invention relates to 
a lightsensitive material package in which a color photo 
graphic lightsensitive material having an emulsion of high 
aspect ratio is arranged in a common gas phase atmosphere 
and sealed with recycled plastic material members consti 
tuted of reclaimed resins, the above reclaimed resins 
obtained through remelting of, for example, plastic material 
members made of thermoplastic resins. 

2. Description of the Related Art 

Reclaimed resins, as plastic material members, are used 
in, for eXample, a body of lens-fitted packaging unit and a 
spool or core of 35 mm patrone, and further used in, other 
than those accommodated together with a lightsensitive 
material, a photographic film case and other accommodating 
items. Further description will be made with reference to a 
lightsensitive material packaging unit including a built-in 
color negative photographic lightsensitive material and fur 
nished with an eXposure function (known as a lens-fitted 
film), now widespread for its convenience. 

Generally, the cartridge of lens-fitted lightsensitive mate 
rial packaging unit is produced by molding a high impact 
polystyrene resin comprising a polystyrene resin 
(hereinafter referred to as “PS resin”) to which a butadiene 
rubber polymeriZation has been carried out to thereby impart 
impact resistance, which high impact PS resin contains 
carbon black for light shielding and various additives for 
moldability enhancement. This cartridge of lens-fitted light 
sensitive material packaging unit, because of its built-in 
photographic film, is constituted of resins selected with the 
care that there should be no fogging or abnormal sensitivity 
attributed to gases released from impurities or resin ingre 
dients contained therein. 

Each lens-fitted lightsensitive material packaging unit, 
after photographing, is sent to a laboratory, where the film 
having undergone photographing is taken out, developed 
and fiXed on a photographic paper. The packaging unit from 
which the photographic film has been removed, for the 
purpose of environmental protection and resource saving, is 
collected, converted to reclaimed resins through steps such 
as disassembly, classification, crushing and melting, and 
reutiliZed as a molding material for the cartridge of lens 
fitted lightsensitive material packaging unit or the like. 

With respect to reclaimed resins, the use thereof in parts 
brought into contact with the photographic film has been 
restricted because of the reclamation from products col 
lected on the market, in particular because of the concern 
about any increase of the occurrence of photographically 
harmful substances attributed to resin pyrolysis by an 
increase of heat history and also the concern about the 
inclusion of substances harmful to photographic film as 
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2 
described in `Ipn. Pat. Appln. KOKAI Publication No. 
(hereinafter referred to as JP-A) 5-165154. 
With respect to harmful substances from thermoplastic 

resins which have adverse effects on photographic lightsen 
sitive materials, it is presumed that, as described in ̀ IP-A’s 
6-130565 and 6-67356, aldehydes, ketones, free sulfur, 
cyanide and other compounds resulting from resin pyrolysis 
are gasified and adsorbed on film surface to thereby denature 
the silver halides of the film with the result that the photo 
graphic properties are changed. 
The generation of harmful substances from such resins 

would be attributable to carbon black, various additives and 
rubber components and, with respect to reclaimed resins, to 
impurities adhered thereto on the market. 
As a result of practical fogging tests of a high-speed 

lightsensitive material, i.e., a lightsensitive material of high 
silver content accommodated in moldings of the same 
configuration but constituted of a reclaimed resin on the one 
hand and a virgin resin on the other hand, it has been found 
that no adverse effect is eXerted in the use of a virgin resin 
while an adverse effect disenabling any practical use occurs 
in the use of a reclaimed resin. 

With respect to gases which are harmful to photographic 
films, it is described in `IP-A-6-130565 that, the greater the 
heat history frequency at molding or eXtrusion in the pres 
ence of an antioXidant, the greater the evaporation of 
impurities, so that the amount of antioXidant is less in the 
reclaimed resin than in the virgin resin. This would rellect 
that, with respect to the reclaimed resin, the heat history is 
increased to thereby reduce the amount of antioXidant and 
cause new photographically harmful gases to occur from the 
PS resin containing rubber components. Further, it is 
described in JP-A-6-67356 that harmful substances are 
suppressed by the addition of an antioXidant or the like. 
However, in the use of reclaimed resin, the above compo 
nent reduction occurs with the result that the effect eXerted 
by the virgin resin is diminished. 
On the other hand, a speed increase of lightsensitive 

material has been and is demanded for enhancing the quality 
of image obtained by the lens-fitted lightsensitive material 
packaging unit. Various researches for improvement have 
been carried out in order to attain a photographic speed 
increase. With respect to the use of tabular emulsion, U.S. 
Pat. No. 4,433,048 discloses a particular process for pro 
ducing tabular silver halide grains and a method of using the 
same. It is known that the configuration of tabular grains is 
advantageous in, for eXample, improvement as to the rela 
tionship of photographic speed/graininess, sharpness 
enhancement attributed to specific optical characteristics of 
tabular grains and increase of covering power. Such a 
technology that high speed, enhanced graininess and sharp 
ness and eXcellent pressure resistance can simultaneously be 
attained by the use of tabular grains of 5 or more aspect ratio 
having dislocation lines in a lightsensitive material of 320 or 
more ISO speed in an emulsion layer most remote from its 
support is disclosed in `IP-A-5-341459. 

However, the problem that the use of tabular silver halide 
grains of 8 or more aspect ratio in a high-speed layer for the 
purpose of photographic speed increase and image quality 
enhancement invites fogging of lightsensitive material, 
especially an increase of fogging by prolonged storage, has 
surfaced. Attaining an improvement on this problem is now 
an important task. 

Moreover, with respect to the deterioration of photo 
graphic properties by harmful substances in the lens-fitted 
lightsensitive material packaging unit which includes the 
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above reclaimed resin, the greater the speed of lightsensitive 
material, the greater the inñuence of harmful substances on 
the lightsensitive material. Therefore, in particular, the use 
of reclaimed resin has been restricted in the lens-fitted 
lightsensitive material packaging unit wherein a high-speed 
lightsensitive material is accommodated. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
lightsensitive material package wherein a molding contain 
ing a substance capable of adsorbing harmful substances, in 
particular gasified harmful substances, in reclaimed resins or 
capable of suppressing the occurrence thereof, which mold 
ing has thus no adverse effects on photographic lightsensi 
tive materials, in particular a photographic lightsensitive 
material of high-speed film, a lightsensitive material of high 
silver content and a lightsensitive material of large film 
thickness, is accommodated in order to eXpand the use of 
reclaimed resins in plastic material members. 

This object can be attained by the following means. 
(l) A lightsensitive material package containing a silver 

halide color photographic lightsensitive material and a plas 
tic material member, wherein the photographic lightsensi 
tive material having at least one red-sensitive, at least one 
green-sensitive and at least one blue-sensitive silver halide 
emulsion layer on a support; the plastic material member 
being constituted of a thermoplastic reclaimed resin, and the 
photographic lightsensitive material and the plastic material 
member being arranged in a common gas-phase atmosphere 
and sealed in the package; 

wherein 60% or more of the total projected area of silver 
halide grains contained in at least one of the red, green- and 
blue-sensitive silver halide emulsion layers is occupied by 
tabular silver halide grains having an aspect ratio of 8.0 or 
more, and 

wherein the plastic material member is that produced 
from a resin to which a substance capable of adsorbing a 
substance having an adverse effect on a photographic prop 
erty has been supplementally added prior to molding 
thereof. 

(2) The lightsensitive material package according to item 
(l) above, wherein the tabular silver halide grains each have 
l0 or more dislocation lines per grain. 

(3) The lightsensitive material package according to item 
(l) or (2) above, wherein the tabular silver halide grains each 
have two or more twin planes having a twin plane spacing 
of 0.020 ym or less. 

(4) The lightsensitive material package according to any 
of items (l) to (3) above, wherein the photographic light 
sensitive material has an ISO speed of 640 or more. 

(5) The lightsensitive material package according to any 
of items (l) to (4) above, wherein the silver halide color 
photographic lightsensitive material has a silver content of 6 
to l0 g/m2. 

(6) The lightsensitive material package according to any 
of items (l) to (5) above, wherein the total thickness of all 
hydrophilic colloid layers of the photographic lightsensitive 
material on its side of the lightsensitive silver halide layers, 
is 22 ym or more. 

(7) A lightsensitive material package containing a silver 
halide color photographic lightsensitive material and a plas 
tic material member, wherein the photographic lightsensi 
tive material having at least one red-sensitive, at least one 
green-sensitive and at least one blue-sensitive silver halide 
emulsion layer on a support; the plastic material member 
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4 
being constituted of a thermoplastic reclaimed resin; and the 
photographic lightsensitive material and the plastic material 
being arranged in a common gas-phase atmosphere and 
sealed in the package; 

wherein 60% or more of the total projected area of silver 
halide grains contained in at least one of the red, green- and 
blue-sensitive silver halide emulsion layers is occupied by 
tabular silver halide grains having an aspect ratio of 8.0 or 
more; and 

wherein the plastic material member is that produced 
from a resin to which a compound represented by the 
following general formula (TS-I) and/or (TS-II) has been 
supplementally added prior to molding thereof. 

(Ts-1) 
1 

Xl/ R 

R6 R2 

(TS-II) 

In the formula (TS-I), Rl represents a hydrogen atom, a 
substituted or unsubstituted alkyl group (including 
cycloalkyl and bicycloalkyl groups), substituted or unsub 
stituted alkenyl group (including cycloalkenyl and bicy 
cloalkenyl groups), substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group, substituted 
or unsubstituted acyl group, substituted or unsubstituted 
alkoXycarbonyl group (including those whose alkyl moiety 
is cycloalkyl or bicycloalkyl), substituted or unsubstituted 
aryloXycarbonyl group, substituted or unsubstituted alkyl 
sulfonyl group (including cycloalkylsulfonyl and bicy 
cloalkylsulfonyl groups), substituted or unsubstituted aryl 
sulfonyl group, substituted or unsubstituted phosphino 
group, substituted or unsubstituted phosphinoyl group, or a 

group of the formula -Si(R2l)(R22)(R23), wherein each of 
R21, R22 and R23 independently represents a substituted or 
unsubstituted alkyl group, substituted or unsubstituted aryl 
group, substituted or unsubstituted alkoXy group, substituted 
or unsubstituted alkenyloXy group, or substituted or unsub 
stituted aryloXy group; -Xl- represents _O_, -S- or 
-N(R24)-, wherein R24 has the same meaning as R1; and 
R2, R3, R4, R5 and R6 may be the same or different from each 
other, and each thereof represents a hydrogen atom or a 
substituent, provided that Rl and R2, or R24 and R6, or Rl 
and R24, may be bonded with each other to thereby form a 
5- to 7-membered ring, provided that R2 and R3, or R3 and 
R4, or R4 and R3, or R5 and R6, may be bonded with each 
other to thereby form a 5- to 7-membered ring, or spiro ring 
or bicyclo ring, and provided that R1, R2, R3, R4, R3, R6 and 
R24 are not simultaneously hydrogen atoms. 

In the formula (TS-II), each of R11, R12, R43 and R14 
independently represents a hydrogen atom, an alkyl group 
(including cycloalkyl and bicycloalkyl groups), or alkenyl 
group (including cycloalkenyl and bicycloalkenyl groups), 
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provided that Rll and R12, or R13 and R14, may be bonded 
With each other to thereby form a 5- to 7-membered ring; X2 
represents a hydrogen atom, an alkyl group (including 
cycloalkyl and bicycloalkyl groups), alkenyl group 
(including cycloalkenyl and bicycloalkenyl groups), alkoXy 
group (including cycloalkyloXy and bicycloalkyloXy 
groups), alkenyloXy group (including cycloalkyenyloXy and 
bicycloalkenyloXy groups), alkyl- and alkenyloXycarbonyl 
groups (including those Whose alkyl moiety is cycloalkyl 
and bicycloalkyl, and those Whose alkenyl moiety is 
cycloalkenyl and bicycloalkenyl), aryloXycarbonyl group, 
acyl group, acyloXy group, alkyloXycarbonyloXy group 
(including those Whose alkyl moiety is cycloalkyl and 
bicycloalkyl), alkenyloXycarbonyloXy group (including 
those Whose alkenyl moiety is cycloalkyenl and 
bicycloalkyenyl), aryloXycarbonyloXy group, alkyl- and alk 
enylsulfonyl groups (including those Whose alkyl moiety is 
cycloalkyl and bicycloalkyl, and those Whose alkenyl moi 
ety is cycloalkenyl and bicycloalkenyl), arylsulfonyl group, 
alkyl- and alkenylsulfmyl groups (including those Whose 
alkyl moiety is cycloalkyl and bicycloalkyl, and those Whose 
alkenyl moiety is cycloalkenyl and bicycloalkenyl), aryl 
sulfmyl group, sulfamoyl group, carbamoyl group, hydroXyl 
group, or oXy radical group; and X3 represents a group of 
nonmetallic atoms required for forming a 5- to 7-membered 
ring. 

(8) The lightsensitive material package according to item 
(7) above, Wherein the tabular silver halide grains each have 
10 or more dislocation lines per grain. 

(9) The lightsensitive material package according to item 
(7) or (8) above, Wherein the tabular silver halide grains each 
have tvvo or more tvvin planes having a tvvin plane spacing 
of 0.020 ym or less. 

(10) The lightsensitive material package according to any 
of items (7) to (9) above, Wherein the photographic light 
sensitive material has an ISO speed of 640 or more. 

(11) The lightsensitive material package according to any 
of items (7) to (10) above, Wherein the silver halide color 
photographic lightsensitive material has a silver content of 6 
to 10 g/m2. 

(12) The lightsensitive material package according to any 
of items (7) to (11) above, Wherein the total thickness of all 
hydrophilic colloid layers of the photographic lightsensitive 
material on its side of the lightsensitive silver halide layers, 
is 22 ym or more. 

(13) The lightsensitive material package according to any 
of items (1) to (6) above, Wherein the plastic material 
member is that produced from a resin to Which a compound 
represented by the general formula (TS-I) and/or (TS-II) 
indicated in item (7) above has been supplementally added 
prior to molding thereof. 

(14) The lightsensitive material package according to any 
of items (7) to (12) above, Wherein the plastic material 
member is that produced from a resin to Which a substance 
capable of adsorbing a substance having an adverse effect on 
a photographic property has been supplementally added 
prior to molding thereof. 

(15) The lightsensitive material package according to any 
of items (1) to (6) and (14) above, Wherein the substance 
capable of adsorbing a substance having adverse effects on 
photographic properties is carbon black having an acetalde 
hyde gas equilibrium adsorption amount of 2 mg/g or more. 

(16) The lightsensitive material package according to any 
of items (7) to (15) above, Wherein the compound repre 
sented by the general formula (TS-I) or (TS-II) has a 
molecular Weight of 300 or more. 
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6 
Additional objects and advantages of the invention Will be 

set forth in the description Which follovvs, and in part Will be 
obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realiZed and obtained by means of the instrumen 
talities and combinations particularly pointed out hereinaf 
ter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying drawings, Which are incorporated in 
and constitute a part of the specification, illustrate embodi 
ments of the invention, and together With the general 
description given above and the detailed description of the 
embodiments given below, serve to eXplain the principles of 
the invention. 

Single FIGURE is an eXploded perspective vievv of lens 
fitted film unit Which constitutes one form of the lightsen 
sitive material package of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention Will be eXplained in more detail 
belovv. 

The compound represented by the follovving general 
formula (TS-I) or (TS-II) Will be eXplained in detail: 

(Ts-1) 
1 

Xl/ R 

R6 R2 

(Ts-H) 

Wherein in the formula (TS-I), Rl represents a hydrogen 
atom; a substituted or unsubstituted alkyl group (including 
cycloalkyl and bicycloalkyl groups), (preferably those hav 
ing 1 to 30 carbon atoms, e.g., methyl, ethyl, n-butyl, 
cycloheXyl, and bicyclo[1,2,2:|heptan2yl); substituted or 
unsubstituted alkenyl group (including cycloalkenyl and 
bicycloalkenyl groups) (preferably those having 3 to 30 
carbon atoms, e.g., allyl, geranyl, and 2-cycloheXen-1-yl); 
substituted or unsubstituted aryl group (preferably those 
having 6 to 30 carbon atoms, e.g., phenyl, p-tolyl); substi 
tuted or unsubstituted heterocyclic group (preferably 5- or 
6-membered, substituted or unsubstituted, aromatic or non 
aromatic heterocycle from Which a hydrogen atom is 
removed, more preferably, 5- or 6-membered aromatic het 
erocycle having 3 to 30 carbon atoms from Which a hydro 
gen atom is removed, e.g., 2-furyl, 2-thienyl, and 
2-pyrimidinyl); substituted or unsubstituted acyl group 
(preferably those having 1 to 30 carbon atoms, e.g., formyl, 
acetyl, and pivaloyl); substituted or unsubstituted alkoXy 
carbonyl group (preferably those having 2 to 30 carbon 
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atoms, e.g., methoxycarbonyl, ethoxycarbonyl, and 
decyloxycarbonyl); substituted or unsubstituted aryloxycar 
bonyl group (preferably those having 7 to 30 carbon atoms, 
e.g., phenoxycarbonyl); substituted or unsubstituted alkyl 
sulfonyl group (including cycloalkylsulfonyl and 
bicycloalkylsulfonyl) (preferably those having l to 30 car 
bon atoms, e.g., methanesulfonyl, ethanesulfonyl, and 
cyclohexylsulfonyl); substituted or unsubstituted arylsulfo 
nyl group (preferably those having 6 to 30 carbon atoms e.g., 
toluenesulfonyl, and benZenesulfonyl), substituted or unsub 
stituted phosphino group (preferably those having 0 to 30 
carbon atoms, e.g., diphenylphosphino); substituted or 
unsubstituted phosphinoyl group (preferably those having 0 
to 30 carbon atoms, e.g., diphenylphosphinoyl); or 
-SiR21R22R23, Wherein each of R21, R22 and R23 indepen 
dently represents a substituted or unsubstituted alkyl group 
(preferably those having l to 30 carbon atoms, e.g., methyl), 
substituted or unsubstituted aryl group (preferably those 
having 6 to 30 carbon atoms, e.g., phenyl), substituted or 
unsubstituted alkoxy group (preferably those having l to 30 
carbon atoms, e.g., methoxy), substituted or unsubstituted 
alkenyloxy group (preferably those having 3 to 30 carbon 
atoms, e.g., geranyloxy), or substituted or unsubstituted 
aryloxy group (preferably those having 6 to 30 carbon 
atoms, e.g., phenoxy). 

R2, R3, R4, R5 and R6 independently represent a 
hydrogen, or halogen atom; or an alkyl group (including 
cycloalkyl and bicycloalkyl groups); alkenyl group 
(including cycloalkenyl and bicycloalkenyl groups); alkynyl 
group; aryl group; heterocyclic group; cyano group; 
hydroxyl group; nitro group; carboxyl group; alkoxy group; 
aryloxy group; silyloxy group; heterocyclic oxy group; 
acyloxy group; carbamoyloxy group; alkoxycarbonyloxy 
group; aryloxycarbonyloxy group; amino group (including 
an anilino group); acylamino group; aminocarbonylamino 
group; alkoxycarbonylamino group; aryloxycarbonylamino 
group; sulfamoylamino group; alkyl- and arylsulfonylamino 
groups; mercapto group; alkylthio group; arylthio group; 
heterocyclic thio group; sulfamoyl group; sulfo group; alkyl 
and arylsulfmyl groups; alkyl- and arylsulfonyl groups; acyl 
group; aryloxycarbonyl group; alkoxycarbonyl group; car 
bamoyl group; aryl- and heterocyclic aZo groups; imido 
group; phosphino group; phosphinyl group; phosphinyloxy 
group; phosphinylamino group; or silyl group. 
More specifically, R2, R3, R4, R5 and R6 independently 

represent a hydrogen atom; or a halogen atom (e.g., a 
chlorine atom, bromine atom, and iodine atom); or an alkyl 
group {Which represents a straight-chain, branched, or 
cyclic, substituted or unsubstituted alkyl group. Examples 
are an alkyl group (preferably those having l to 30 carbon 
atoms, e.g., methyl, ethyl, n-propyl, isopropyl, t-butyl, 
n-octyl, eicosyl, 2-chloroethyl, 2-cyanoethyl, and 
2-ethylhexyl), a cycloalkyl group (preferably substituted or 
unsubstituted cycloalkyl group having 3 to 30 carbon atoms, 
e.g., cyclohexyl, cyclopentyl, and 4-n-dodecylcyclohexyl), a 
bicycloalkyl group (preferably a substituted or unsubstituted 
bicycloalkyl group having 5 to 30 carbon atoms, i.e., a 
monovalent group obtained by removing one hydrogen atom 
from a bicycloalkane having 5 to 30 carbon atoms. 
Examples are bicyclo[l,2,2:|heptane2yl and bicyclo[2,2,2) 
octane-3-yl). Also an alkyl group having more cyclic struc 
ture such as a tricyclic alkyl group is included. The alkyl 
group to be described below, such as the alkyl group of an 
alkylthio group, also includes the concept of the alkyl group 
mentioned above.}. 

R2, R3, R4, R5 and R6 independently also represent 
alkenyl group {Which represents a straight-chain, branched, 
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8 
or cyclic, substituted or unsubstituted alkenyl group. 
Examples are an alkenyl group (preferably a substituted or 
unsubstituted alkenyl group having 2 to 30 carbon atoms, 
e.g., vinyl, allyl, prenyl, geranyl, and oleyl), cycloalkenyl 
group (preferably a substituted or unsubstituted cycloalk 
enyl group having 3 to 30 carbon atoms, i.e., a monovalent 
group obtained by removing one hydrogen atom from a 
cycloalkene having 3 to 30 carbon atoms. Examples are 
2-cyclopentene-l-yl and 2-cyclohexene-l-yl), bicycloalk 
enyl group (a substituted or unsubstituted bicycloalkenyl 
group, preferably a substituted or unsubstituted bicycloalk 
enyl group having 5 to 30 carbon atoms, i.e., a monovalent 
group obtained by removing one hydrogen atom from bicy 
cloalkene having one double bond. Examples are bicyclo[2, 
2,1]hept-2-ene-l-yl and bicyclo[2,2,2:|oct2ene-4-yl)}. 

R2, R3, R4, R5 and R6 independently also represent an 
alkynyl group (preferably a substituted or unsubstituted 
alkynyl group having 2 to 30 carbon atoms, e.g., ethynyl, 
propargyl, and trimethylsilylethynyl); aryl group (preferably 
a substituted or unsubstituted aryl group having 6 to 30 
carbon atoms, e.g., phenyl, p-tolyl, naphthyl, 
m-chlorophenyl, and o-hexadecanoylaminophenyl); hetero 
cyclic group (preferably a monovalent group obtained by 
removing one hydrogen atom from a 5- or 6-membered, 
substituted or unsubstituted, aromatic or nonaromatic het 
erocyclic compound, and more preferably, a 5- or 
6-membered aromatic heterocyclic group having 3 to 30 
carbon atoms. Examples are 2-furyl, 2-thienyl, 
2-pyrimidinyl, and 2-benZothiaZolyl); cyano group; 
hydroxyl group; nitro group; carboxyl group; and alkoxy 
group (preferably a substituted or unsubstituted alkoxy 
group having l to 3() carbon atoms, e.g., methoxy, ethoxy, 
isopropoxy, t-butoxy, n-octyloxy, and 2-methoxyethoxy). 

R2, R3, R4, R5 and R6 independently also represent an 
aryloxy group (preferably a substituted or unsubstituted 
aryloxy group having 6 to 30 carbon atoms, e.g., phenoxy, 
2-methylphenoxy, 4-t-butylphenoxy, 3-nitrophenoxy, and 
2-tetradecanoylaminophenoxy), silyloxy group (preferably a 
silyloxy group having 3 to 20 carbon atoms, e.g., trimeth 
ylsilyloxy and t-butyldimethylsilyloxy); heterocyclic oxy 
group (preferably a substituted or unsubstituted heterocyclic 
oxy group having 2 to 30 carbon atoms, e.g., 
l-phenyltetraZole-5-oxy and 2-tetrahydropyranyloxy); and 
acyloxy group (preferably a formyloxy group, a substituted 
or unsubstituted alkylcarbonyloxy group having 2 to 30 
carbon atoms, and a substituted or unsubstituted arylcarbo 
nyloxy group having 7 to 30 carbon atoms, e.g., formyloxy, 
acetyloxy, pivaloyloxy, stearoyloxy, benZoyloxy, and 
p-methoxyphenylcarbonyloxy). 

R2, R3, R4, R5 and R6 independently also represent a 
carbamoyloxy group (preferably a substituted or unsubsti 
tuted carbamoyloxy group having l to 30 carbon atoms, e.g., 
N,Ndimethylcarbamoyloxy, N,Ndiethylcarbamoyloxy, 
morpholinocarbonyloxy, N,N-di-n-octylaminocarbonyloxy, 
and N-n-octylcarbamoyloxy); alkoxycarbonyloxy group 
(preferably a substituted or unsubstituted alkoxycarbony 
loxy group having 2 to 30 carbon atoms, e.g., 
methoxycarbonyloxy, ethoxycarbonyloxy, 
t-butoxycarbonyloxy, and n-octylcarbonyloxy); and ary 
loxycarbonyloxy group (preferably a substituted or unsub 
stituted aryloxycarbonyloxy group having 7 to 30 carbon 
atoms, e.g., phenoxycarbonyloxy, 
p-methoxyphenoxycarbonyloxy, and p-(n-hexadecyloxy) 
phenoxycarbonyloxy). 

R2, R3, R4, R5 and R6 independently also represent an 
amino group (preferably an unsubstituted amino group, a 
substituted or unsubstituted alkylamino group having l to 30 
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carbon atoms, and a substituted or unsubstituted anilino 
group having 6 to 30 carbon atoms, e.g., amino, 
methylamino, dimethylamino, anilino, N-methyl-anilino, 
and diphenylamino); acylamino group (preferably a formy 
lamino group, a substituted or unsubstituted alkylcarbony 
lamino group having 2 to 30 carbon atoms, and a substituted 
or unsubstituted arylcarbonylamino group having 7 to 30 
carbon atoms, e.g., formylamino, acetylamino, 
pivaloylamino, lauroylamino, benZoylamino, and 3,4,5-tri 
(n-octyloXyphenyl)carbonylamino); and aminocarbony 
lamino group (preferably a substituted or unsubstituted 
aminocarbonylamino having 1 to 30 carbon atoms, e.g., 
carbamoylamino, N, N-dimethylaminocarbonylamino, N,N 
diethylaminocarbonylamino, and morpholinocarb 
onylamino). 

R2, R3, R4, R5 and R6 independently also represent an 
alkoXycarbonylamino group (preferably a substituted or 
unsubstituted alkoXycarbonylamino group having 2 to 30 
carbon atoms, e.g., methoXycarbonylamino, 
ethoXycarbonyiamino, t-butoXycarbonylamino, 
noctadecyloXycarbonylamino, and N-methyl 
methoXycarbonylamino); aryloXycarbonylamino group 
(preferably a substituted or unsubstituted aryloXycarbony 
lamino group having 7 to 30 carbon atoms, e.g., 
phenoXycarbonylamino, p-chlorophenoXycarbonylamino, 
and m-(n-octyloXy)phenoXycarbonylamino); sulfamoy 
lamino group (preferably a substituted or unsubstituted 
sulfamoylamino group having 0 to 30 carbon atoms, e.g., 
sulfamoylamino, N,Ndimethylaminosulfonylamino, and 
N-n-octylaminosulfonylamino). 

R2, R3, R4, R5 and R6 independently also represent an 
alkylsulfonylamino and arylsulfonylamino groups 
(preferably a substituted or unsubstituted alkylsulfony 
lamino having 1 to 30 carbon atoms, and a substituted or 
unsubstituted arylsulfonylamino having 6 to 30 carbon 
atoms, e.g., methylsulfonylamino, butylsulfonylamino, 
phenylsulfonylamino, 2,3,5-trichlorophenylsulfonylamino, 
and p-methylphenylsulfonylamino); mercapto group; alky 
lthio group (preferably a substituted or unsubstituted alky 
lthio group having 1 to 30 carbon atoms, e.g., methylthio, 
ethylthio, and n-heXadecylthio); arylthio group (preferably a 
substituted or unsubstituted arylthio group having 6 to 30 
carbon atoms, e.g., phenylthio, p-chlorophenylthio, and 
m-methoXyphenylthio); and heterocyclic thio group 
(preferably a substituted or unsubstituted heterocyclic thio 
group having 2 to 30 carbon atoms, to Which an aromatic 
ring such as a benZene ring may be condensed, e.g., 
2-benZothiaZolylthio and 1-phenyl-tetraZole-5-ylthio). 

R2, R3, R4, R5 and R6 independently also represent a 
sulfamoyl group (preferably a substituted or unsubstituted 
sulfamoyl group having 0 to 30 carbon atoms, e.g., 
N-ethylsulfamoyl, N-(3-dodecyloXypropyl)sulfamoyl, N,N 
dimethylsulfamoyl, N-acetylsulfamoyl, 
N-benZoylsulfamoyl, N-(N'-phenylcarbamoyl)sulfamoyl); 
sulfo group; alkylsulfmyl and arylsulfmyl groups (preferably 
a substituted or unsubstituted alkylsulfmyl group having 1 to 
30 carbon atoms, and a substituted or unsubstituted aryl 
sulfmyl group having 6 to 30 carbon atoms, e.g., 
methylsulfinyl, ethylsulfinyl, phenylsulfinyl, and 
p-methylphenylsulfmyl). 

R2, R3, R4, R5 and R6 independently also represent an 
alkylsulfonyl and arylsulfonyl groups (preferably a substi 
tuted or unsubstituted alkylsulfonyl group having 1 to 30 
carbon atoms, and a substituted or unsubstituted arylsulfonyl 
group having 6 to 30 carbon atoms, e.g., methylsulfonyl, 
ethylsulfonyl, phenylsulfonyl, and 
p-methylphenylsulfonyl); acyl group (preferably a formyl 
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10 
group, substituted or unsubstituted alkylcarbonyl group hav 
ing 2 to 30 carbon atoms, a substituted or unsubstituted 
arylcarbonyl group having 7 to 30 carbon atoms, and a 
substituted or unsubstituted heterocycliccarbonyl group, 
Whose carbon atom in the heterocyclic ring bonds to the 
carbonyl group thereof, e.g., acetyl, pivaloyl, 2-chloroacetyl, 
stearoyl, benZoyl, p-(noctyloXy)phenylcarbonyl, 
2-pyridylcarbonyl and 2-furylcarbonyl); aryloXycarbonyl 
group (preferably a substituted or unsubstituted aryloXycar 
bonyl group having 7 to 30 carbon atoms, e.g., 
phenoXycarbonyl, o-chlorophenoXycarbonyl, 
m-nitrophenoXycarbonyl, and p-(t-butyl)phenoXycarbonyl); 
and an alkoXycarbonyl group (e.g., a substituted or unsub 
stituted alkoXycarbonyl group having 2 to 30 carbon atoms, 
e.g., methoXycarbonyl, ethoXycarbonyl, t-butoXycarbonyl, 
and n-octadecyloXycarbonyl). 

R2, R3, R4, R5 and R6 independently also represent a 
carbamoyl group (preferably a substituted or unsubstituted 
carbamoyl having 1 to 30 carbon atoms, e.g., carbamoyl, 
N-methylcarbamoyl, N,Ndimethylcarbamoyl, N,Ndi(n 
octyl)carbamoyl, and N-(methylsulfonyl)carbamoyl); ary 
laZo and heterocyclic aZo groups (preferably a substituted or 
unsubstituted arylaZo group having 6 to 30 carbon atoms, 
and a substituted or unsubstituted heterocyclic aZo group 
having 3 to 30 carbon atoms, e.g., phenylaZo, 
p-chlorophenylaZo, and 5-ethylthio-1,3,4-thiadiaZole-2 
ylaZo); imido group (preferably N-succinimido and 
N-phthalimido); phosphino group (preferably a substituted 
or unsubstituted phosphino group having 2 to 30 carbon 
atoms, e.g., dimethylphosphino, diphenylphosphino, and 
methylphenoXyphosphino); and phosphinyl group 
(preferably a substituted or unsubstituted phosphinyl group 
having 0 to 30 carbon atoms, e.g., phosphinyl, 
dioctyloXyphosphinyl, and diethoXyphosphinyl). 

R2, R3, R4, R5 and R6 independently also represent a 
phosphinyloXy group (preferably a substituted or unsubsti 
tuted phosphinyloXy group having 2 to 30 carbon atoms, 
e.g., diphenoXyphosphinyloXy and 
dioctyloXyphosphinyloXy); phosphinylamino group 
(preferably a substituted or unsubstituted phosphinylamino 
group having 2 to 30 carbon atoms, e.g., dimethoXyphos 
phinylamino and dimethylaminophosphinylamino); and 
silyl group (preferably a substituted or unsubstituted silyl 
group having 3 to 30 carbon atoms, e.g., trimethylsilyl, 
t-butyldimethylsilyl, and phenyldimethylsilyl). 
Of the above substituents, those having a hydrogen atom 

may be further substituted by the above groups by removing 
the hydrogen atom. Examples of such substituents are an 
alkylcarbonylaminosulfonyl group, arylcarbonylaminosul 
fonyl group, alkylsulfonylaminocarbonyl group, and aryl 
sulfonylaminocarbonyl group. Examples of these groups are 
methylsulfonylaminocarbonyl, p-methylphenylsulfonyl 
aminocarbonyl, acetylaminosulfonyl, and benZoylaminosul 
fonyl groups. 
The structures of the formula (TS-1) are preferably those 

Where Rl is a hydrogen atom, a substituted or unsubstituted 
alkyl group having 1 to 30 carbon atoms (including 
cycloalkyl and bicycloalkyl groups); substituted or unsub 
stituted alkenyl group having 3 to 30 carbon atoms 
(including cycloalkenyl and bicycloalkenyl groups); or sub 
stituted or unsubstituted aryl group having 6 to 30 carbon 
atoms. 

-Xl- is preferably _O_, or -N(R24)-, Wherein R24 
is preferably a substituted or unsubstituted alkyl group 
having 1 to 30 carbon atoms. 

Preferably, R2, R3, R4, R5 and R6 may be the same or 
different from each other, and each thereof represents a 
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hydrogen atom, a substituted or unsubstituted alkyl group 
having 1 to 30 carbon atoms, substituted or unsubstituted 
alkoXy group having 1 to 30 carbon atoms, substituted or 
unsubstituted acylamino group having 1 to 30 carbon atoms, 
or a halogen atom. R4 is preferably a substituted or unsub 
stituted alkyl group having 1 to 30 carbon atoms, more 
preferably, an alkyl group having a total carbon atoms 
including those of a substituent attached thereto of 4 or 
more. 

Among the compounds of the general formula (TS-I), 
those represented by the follovving formulae (TS-I-ot) and 
(TS-I-ß) are preferred: 

In the formula (TS-I-ot), R2, R3, R5 and R6 each inde 
pendently have the same meaning as the R2, R3, R5 and R6 
of the general formula (TS-I). 

In the f0rmu1a(Ts-1ß), R32 R317, R4H, R417, Ria, Rib, R6a 
and R6b each independently have the same meaning as the 
R3, R4, R5 and R6 of the general formula (TS-I). X16 and X1” 
each independently have the same meaning as the X1 of the 
general formula (TS-I). R16 and R1” each independently 
have the same meaning as the R1 of the general formula 
(TS-I). L4 represents a substituted or unsubstituted alkylene 
group having 1 to 20 carbon atoms. 
Among the compounds of the formula (TS-I-ot), those 

Wherein each of R2, R3, R5 and R6 independently represents 
a hydrogen atom, a substituted or unsubstituted alkyl group 
having 1 to 20 carbon atoms, a halogen atom, a substituted 
or unsubstituted alkoXy group having 1 to 20 carbon atoms 
or an acylamino group having 1 to 20 carbon atoms are 
preferred. Among the preferable groups of R2, R3, R5 and 
R6, they independently represent more preferably a hydro 
gen atom, or a substituted or unsubstituted alkyl group 
having 1 to 8 carbon atoms. 
Of the preferable structure of formula (TS-I-ot), R6 is 

preferably an unsubstitued tert-alkyl group having 3 to 8 
carbon atoms, R5 is a hydrogen atom, R4 is a substituted or 
unsubstituted alkyl group having 1 to 30 carbon atoms, 
either R2 or R3 is a hydrogen atom, and the other is an alkyl 
group having 1 to 8 carbon atoms. 

The compound having the structure of the formula (TS 
I-ß) is preferably those Wherein each of R3”, R3”, R4”, R4”, 
R5”, R5”, R6” and R6b independently represents a hydrogen 
atom, a substituted or unsubstituted alkyl group having 1 to 
20 carbon atoms, a halogen atom or an acylamino group 
having 1 to 20 carbon atoms. Preferably, each of X16 and X1” 
independently represents _O_. Further, preferably, each of 
R16 and R1” independently represents a hydrogen atom, a 
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12 
substituted or unsubstituted alkyl group having 1 to 20 
carbon atoms, an acylamino group having 2 to 20 carbon 
atoms, or a substituted or unsubstituted alkenyl group hav 

ing 3 to 20 carbon atoms. L4 preferably represents an 
unsubstituted alkylene group having 1 to 20 carbon atoms. 

More preferably, R16 and R1” simultaneously represent 
hydrogen atoms, and R3”, R3”, R5”, and R5b simultaneously 
represent hydrogen atoms. L4 more preferably represents an 
unsubstituted alkylene group having 1 to 8 carbon atoms. 

More preferable compounds having the structure of for 
mula (TS-I-ß) are those in Which R4”, R4”, R6”, and R6b each 
independently represent unsubstituted alkyl group having 1 
to 8 carbon atoms, all of R16, R1”, R3”, R3”, R5” and R5b 
simultaneously represent hydrogen atoms, both of X16 and 
X1” represent _O_, and L4 represents an unsubstituted 
alkylene group having 1 to 8 carbon atoms. 

Among the compounds of the general formula (TS-II), 
those Wherein each of R11, R12, R13 and R14 represents an 
unsubstituted alkyl group having 1 to 10 carbon atoms or an 
alkenyl group having 2 to 10 carbon atoms are preferred. 
More preferably, R11, R12, R13 and R14 are the same and 
represent an unsubstituted alkyl group having 1 to 3 carbon 
atoms. Still more preferably, R11, R12, R13 and R14 simul 
taneously represent a methyl group. R11 and R12, or R13 and 
R14, may be bonded With each other to thereby form a 5- to 
7-membered ring. X2 preferably represents any of a hydro 
gen atom, alkyl groups (including cycloalkyl and bicy 
cloalkyl groups), alkenyl groups (including cycloalkenyl 
and bicycloalkenyl groups), alkoXy groups (including a 
cycloalkyloXy group), acyl groups, acyloXy groups, a 
hydroXyl group and oXy radical group. Among them, X2 
more preferably represents an unsubstituted alkoXy group 
having 1 to 20 carbon atoms (including a cycloalkyloXy 
group) or an oXy radical group. X3 preferably represents an 
atom group required for forming a nitrogen-containing 
6-membered ring, in Which the number of the nitrogen atom 
is preferably 1 to 3, and more preferably 1. The cyclic ring 
that X3 forms together With the nitrogen atom preferably 
have a substituent, and the position of the substituent is 
preferably para-position With respect to the nitrogen atom to 
Which X2 of the general formula (TS-II) attaches. 

In a preferred form of the general formula (TS-II), R11, 
R12, R13 and R14 simultaneously represent a methyl group. 
X2 represents an unsubstituted alkoXy group having 1 to 20 
carbon atoms (including a cycloalkyloXy group) or an oXyl 
radical group. X3 represents an atom group required for 
forming a nitrogen-containing 6-membered ring. 

Among the compounds represented by the general for 
mula (TS-I) or (TS-II), those represented by formula (TS-I) 
are preferable, and those represented by formula (TS-I-ot) 
are more preferable. 

The molecular Weight of the compounds represented by 
general formula (TS-I) or (TS-II) is preferably 150 or more, 
more preferable 200 or more, and much more preferably 250 
or more. Still much preferably the molecular Weight is 300 
or more. The molecular Weight is preferably 1000 or less, 
more preferably 800 or less. Specific eXamples of the 
preventive agent represented by general formula (TS-I) or 
(TS-II) are set for the belovv, hovvever the present invention 
is not limited to those. 
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Compounds of the general formulae (TS-I) and (TS-II) from a plurality of companies. Representative sources and 
are known, and relevant patents are cited in, for example, 55 trade names are listed below. 
Research Disclosure Nos. 17643 (IV, items I to J), 15162, 
18716 (page 650, left column), 36544 (page 527), 307105 
(page 872) and 15162, all the disclosures of Which are 
incorporated herein by reference. s-i. MARK AO-SO Adeka Argus Chemical Co., Ltd. 

These compounds are sold as industrial products on the 60 IRGANOX 1076 Ciba Specialty Chemical 
market and hence can be easily procured. With respect to 5'2- MARK AO'ZO Adeka Argus Chem}Ca1CO->Ltd 
those Which are commercially available, detailed description 5'3' MARK AO'3O Adeka Argus Chemtcal CO" Ltd' 
~ ~ ~ ¢¢ ~ S-4. MARK AO-4O Adeka Argus Chemical Co., Ltd. 
is given in The indeX of ANTIOXIDANTS and ANTIO- s 5 MARKAO 8O Ad k A Ch . 1C Ld 
ZONANTS” editedb Michael and Irene Ash and ublished _ ' _ e a rgus emlca o" t ' 

. y . . . P . s-6. MARK AO-330 Adeka Argus Chemical Co., Ltd. 
by Gower, the disclosure of Which is incorporated herein by 5_7_ SONGLIZER 1010 Morisawa Shoji 
referencfl 65 S-S. Sumilizer MDP-S Sumitomo Chemical Co., Ltd. 

S-9. Sumilizer GM Sumitomo Chemical Co., Ltd. All the compounds listed as compound eXamples are sold 
as industrial products on the market and can be procured 
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-continued 

S-10. Sumilizer BBM-S Sumitomo Chemical Co., Ltd. 
S-11. Tominox 917 Yoshitomi Fine Chemical 
S-12. Sumilizer WX-R Sumitomo Chemical Co., Ltd. 
S-13. IRGANOX 1035 Ciba Specialty Chemical 
S-14. IRGANOX 1098 Ciba Specialty Chemical 
S-15. IRGANOX 1141 Ciba Specialty Chemical 
S-16. IRGANOX 1222 Ciba Specialty Chemical 
S-17. IRGANOX 1425WL Ciba Specialty Chemical 
S-18. IRGANOX 1520LR Ciba Specialty Chemical 
S-19. IRGANOX 259 Ciba Specialty Chemical 
S-20 TINUVIN 123-S Ciba Specialty Chemical 
S-21. TINUVIN 144 Ciba Specialty Chemical 
S-22 TINUVIN 765 Ciba Specialty Chemical 
S-23 MARK LA-77 Adeka Argus Chemical Co., Ltd. 
S-24 MARK LA-67 Adeka Argus Chemical Co., Ltd. 
S-25. MARK LA-31 Adeka Argus Chemical Co., Ltd. 
S-26. Sumilizer BHT Sumitomo Chemical Co., Ltd. 

The addition amount of compounds represented by the 
general formulae (TS-I) and (TS-II) according to the present 
invention is in the range of 0.0005 to 5.0% by weight, 
preferably 0.001 to 3.0% by weight, and more preferably 
0.002 to 1.0% by weight. Herein, the addition amount refers 
to the total usage in plastic material. 

The substance capable of adsorbing substances having 
adverse effects on photographic properties according to the 
present invention will be described in detail below. 

The aforementioned gases are known as substances hav 
ing adverse effects on photographic properties. As a result of 
investigations, the inventors have found that carbon black, 
alumina, titanium oxide and high-silica Zeolite (produced by 
Union Showa K.K., trade name: deodorant Abscents 3000) 
can preferably be employed as adsorbents of such gases. The 
inventors have conducted further investigations, and conse 
quently it has become apparent that specified carbon blacks 
which are defined by an equilibrium adsorption amount of 
acetaldehyde gas are preferred in the adsorption of a variety 
of such gases. Specifically, the acetaldehyde gas equilibrium 
adsorption amount of carbon black is preferably 2 mg/g or 
more, more preferably 3 mg/g or more, and most preferably 
6 mg/g or more. 

In the use of carbon or the like, it is preferred that the 
adsorption amount be large. Accordingly, it is preferred that 
the adsorbent have a small particle diameter and be porous. 

The acetaldehyde gas equilibrium adsorption amount 
mentioned in the present invention is measured in the 
following manner. 

2.5 to 3.5 g of carbon black is weighed and charged in a 
glass tube (20 mm in inside diameter and 20 mm in length). 
In a 25° C. atmosphere, an air containing acetaldehyde gas 
in a concentration of 100 ppm (hereinafter referred to as 
“mixed gas”) is passed through the glass tube charged with 
carbon black at a gas How rate of 0.417 normal liter/min (the 
normal liter refers to a volume in terms of 1 atm and 0° C.). 
The acetaldehyde gas concentration of the mixed gas having 
passed through the glass tube charged with carbon black is 
measured by means of an acetaldehyde gas detector tube 
(No. 92, manufactured by Gastec Corporation) until the 
acetaldehyde gas concentration comes to agree with the 
acetaldehyde gas concentration (100 ppm) of the mixed gas 
before being passed through the glass tube. The amount of 
acetaldehyde gas having been adsorbed up to the time at 
which the acetaldehyde gas concentrations agree with each 
other is referred to as “acetaldehyde gas equilibrium adsorp 
tion amount”. 
As examples of preferred commercially available carbon 

blacks for use in the present invention, there can be men 
tioned furnace carbon blacks #950 and #2600 produced by 

10 

20 

25 

30 

35 

45 

50 

55 

65 

20 
Mitsubishi Chemical Corporation. The aforementioned ther 
moplastic resin material member for use in the present 
invention preferably contains carbon black exhibiting an 
acetaldehyde gas equilibrium adsorption amount of 2 mg/g 
or more, in dispersed form, in an amount of 0.05 to 15% by 
weight. Herein, the terminology “contain” refers to the total 
amount after the supplemental addition to the plastic mate 
rial. 

In the present invention, the supplemental addition of the 
compound of the general formula (TS-I) or (TS-II) and/or 
the substance capable of adsorbing substances having 
adverse effects on photographic properties can be performed 
when crushed resin is pelletiZed by means of an extruder, 
when the thus pelletiZed resin alone or in combination with 
another resin is molded, and when crushed resin per se is 
mixed with another molding resin and molded, and the 
timing of supplemental addition is not particularly limited. 
The molding can be performed by injection molding and 

also by vacuum forming, blow molding or extrusion, and the 
molding method is not particularly limited. Further, extru 
sion can be performed by various ways which are also not 
particularly limited. 

In the performing of injection molding, the known injec 
tion molding method can be employed. The production of 
thermoplastic resin compositions for use in the injection 
molding can be performed by various methods, including 
the compound method, the powder method, the master batch 
method and the liquid method. In particular, from the 
viewpoint of cost, prevention of contamination during 
operations and homogeneous dispersion of carbon black, it 
is preferred to employ the compound method or the master 
batch method. 

The thermoplastic resin material member may contain 
various additives, such as a chelating substance, a coupling 
agent, a dripproof substance and a surfactant, as described in 
JP-A’s-6-67356 and 8-118394, the disclosure of which is 
incorporated herein by reference. 

Although the substances capable of adsorbing substances 
having adverse effects on photographic properties, such as 
carbon black, for use in the present invention include those 
capable of imparting lightshielding properties as pigments, 
carbon black not having any specific capability of adsorbing 
substances having adverse effects on photographic 
properties, or pigments such as silica and titanium oxide 
may further be added in the event that enhanced lightshield 
ing properties must be exhibited. 
The thermoplastic resin material members for use in the 

present invention are not limited to those accommodated 
together with a lightsensitive material in a container, such as 
a spool and a core, and include the container wherein the 
lightsensitive material is accommodated per se. Also, mem 
bers constituted of materials (e.g., a metal) other than the 
thermoplastic resin materials can be jointly accommodated 
in the photographic lightsensitive material packaging unit of 
the present invention. 
As the thermoplastic resin for use in the present invention, 

there can be mentioned known resins, such as polyethylene 
resins, polystyrene resins, ABS resin, polyvinyl chloride 
resin, acrylic resin, polycarbonate resin, polyphenylene 
oxide modified resin, polysulfone resin, polyether sulfone 
resin and polyallylate resin. Of these resins, polystyrene 
resins are preferred from the viewpoint of cost and thermal 
stability. Especially, a polystyrene resin (medium-impact 
polystyrene resin) obtained by mixing a rubber-containing 
polystyrene resin (HIPS: high impact resisting polystyrene) 
with common polystyrene resin (GS: general-purpose 
polystyrene) is preferred. 
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Furthermore, if necessary, a resin for property modifica 
tion other than the thermoplastic reclaimed resins can be 
added in the present invention. 

The reclaimed resin of the present invention may contain 
additives, for eXample, various silicone oils added for lovv 
friction, fatty acid metal salts for mold release improvement 
and surfactants for antistatic properties. 

Details of applicable resins, adsorbents, additives, etc. are 
given in JP-A-6-67356, the discloser of Which is incorpo 
rated herein by reference, Which hovvever in no Way limit the 
present invention. 

The color photographic lightsensitive material of the 
present invention has, on a support, a red-sensitive silver 
halide emulsion layer, a green-sensitive silver halide emul 
sion layer and a blue-sensitive silver halide emulsion layer. 
The photographic speed of the lightsensitive material of the 
present invention is preferably 640 or more in terms of ISO. 
The use of conventional reclaimed resin has caused the 
lightsensitive material of 640 or more ISO speed to suffer 
adverse effects on photographic properties, thereby disen 
abling practical photographing. However, the supplemental 
addition, at reclamation, of the substance capable of adsorb 
ing substances having adverse effects on photographic prop 
erties and/or the compound of the general formula (TS-I) or 
(TS-II) according to the present invention has enabled 
employing reclaimed resin members for the light-sensitive 
material of 640 or more ISO speed. 

With respect to the ISO speed of the color photographic 
lightsensitive material of the present invention, a distance 
effect is striking When it is 800 or more. 

The silver content of the color photographic lightsensitive 
material of the present invention is preferably in the range of 
6 to 10 g/m2, more preferably 6 to 9 g/m2. The terminology 
“silver content” used herein means the total amount, in terms 
of silver, of contained silvers such as silver halides and 
metallic silver. Some methods are known for analyZing the 
silver content of lightsensitive material. Although any of the 
methods can be employed, for eXample, the elemental 
analysis using lluorescent X-ray technique is easy to apply. 
It has been found that the substances having adverse effects 
on photographic properties affect silver halides. Therefore, 
the present invention has enabled employing reclaimed resin 
members for the lightsensitive material of large silver coat 
ing amount as Well. 

The film thickness of color photographic lightsensitive 
material mentioned in the present invention refers to the sum 
of all thicknesses of hydrophilic colloid layers arranged on 
the support on its side of lightsensitive silver halide emul 
sion layers. The film thickness is preferably 22 ym or more, 
more preferably in the range of 23 to 35 ym. 

The film thickness is measured by effecting a magnified 
photographing of a section of lightsensitive material by 
means of a scanning electron microscope. 

Although the composition of tabular silver halide emul 
sions for use in the present invention is not particularly 
limited, preferred use can be made of tabular grain emul 
sions of silver iodobromide or silver chloroiodobromide. 

With respect to the tabular silver halide grains (hereinafter 
also simply referred to as “tabular grains”), the terminology 
“aspect ratio” means the ratio of diameter to thickness of the 
silver halide. That is, it is a quotient of the diameter divided 
by the thickness of each individual silver halide grain. The 
terminology “diameter” used herein refers to the diameter of 
a circle having an area equal to the projected area of grain 
as obtained When observing silver halide grains through a 
microscope or an electron microscope. 

The color photographic lightsensitive material for use in 
the present invention has a support and, superimposed 
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thereon, a red-sensitive silver halide emulsion layer, a green 
sensitive silver halide emulsion layer and a blue-sensitive 
silver halide emulsion layer. It is preferred that each color 
sensitive silver halide emulsion be in the form of a plurality 
of silver halide emulsion layers differing from each other in 
photographic speed. 60% or more (preferably 70% or more, 
and more preferably 80% or more) of the total projected area 
of silver halide grains contained in at least one of these 
emulsion layers is occupied by tabular silver halide grains 
having an aspect ratio of 8.0 or more. The aspect ratio is 
more preferably 10 or more, and most preferably 12 or more. 
The upper limit of the aspect ratio is preferably 100. When 
the aspect ratio is smaller than the above, the photographic 
speed Would be unfavorably lovv. On the other hand, When 
the aspect ratio is larger than the above, an intrinsic desen 
sitiZation by dye Would unfavorably cause lovvering of 
photographic speed and deteriorations of pressure resistance 
and storage stability. 
The method of taking a transmission electron micrograph 

by the replica technique and measuring the equivalent 
circular diameter and thickness of each individual grain can 
be mentioned as an eXample of aspect ratio determining 
method. In the mentioned method, the thickness is calcu 
lated from the length of replica shadovv. 
The equivalent circle diameter of tabular grains for use in 

the present invention is preferably in the range of 0.3 to 5.0 
ym, more preferably 1.0 to 4.0 ym. 

The equivalent circle diameter preferably has such a 
monodispersity that the variation coefficient of distribution 
of grain siZe eXpressed by the equivalent circle diameter 
(quotient of dispersion (standard deviation) divided by aver 
age grain size) is 20% or less, more preferably 18% or less. 
The thickness of tabular grains for use in the present 
invention is preferably less than about 0.8 Mm. It is more 
preferably in the range of 0.05 to 0.6 ym, most preferably 0.1 
to 0.5 Mm. The thickness of tabular grains preferably has 
such a monodispersity that the variation coefficient of grain 
thickness distribution is 20% or less. 
The configuration of tabular grains of the present inven 

tion is generally heXagonal. The terminology “heXagonal 
configuration” means that the shape of the principal plane of 
tabular grains is heXagonal, the neighboring side ratio 
(maXimum side length/minimum side length) thereof being 
2 or less. The neighboring side ratio is preferably 1.6 or less, 
more preferably 1.2 or less. That the lovver limit thereof is 
1.0 is needless to mention. In the grains of high aspect ratio, 
especially, triangular tabular grains are increased in the 
tabular grains. The triangular tabular grains are produced 
When the Ostvvald ripening has eXcessively been advanced. 
From the vievvpoint of obtaining substantially heXagonal 
tabular grains, it is preferred that the period of this ripening 
be minimiZed. For this purpose, it is requisite to endeavor to 
raise the tabular grain ratio by nucleation. It is preferred that 
one or both of an aqueous silver ion solution and an aqueous 
bromide ion solution contain gelatin for the purpose of 
raising the probability of occurrence of heXagonal tabular 
grains at the time of adding silver ions and bromide ions to 
a reaction miXture according to the double jet technique, as 
described in JP-A-63-11928 by Saito, the disclosure of 
Which is incorporated herein by reference. 

The heXagonal tabular grains for use in the present 
invention are formed through the steps of nucleation, Ost 
Wald ripening and grovvth. Although all of these steps are 
important for suppressing the spread of grain siZe 
distribution, especial attention should be paid so as to 
prevent the spread of siZe distribution at the first nucleation 
step because the spread of siZe distribution brought about in 
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a previous step cannot be narrowed by an ensuing step. What 
is important in the nucleation step is the relationship 
between the temperature of reaction miXture and the period 
of nucleation comprising adding silver ions and bromide 
ions to a reaction miXture according to the double jet 
technique and producing precipitates. JP-A-63-92942 by 
Saito describes that it is preferred that the temperature of the 
reaction miXture at the time of nucleation be in the range of 
from 20 to 45° C. for realiZing a monodispersity enhance 
ment. Further, JP-A-2-222940 by Zola et al describes that 
the suitable temperature at nucleation is 60° C. or below. 

Gelatin may be further added during the grain formation 
in order to obtain monodisperse tabular grains of high aspect 
ratio. The added gelatin preferably consists of a chemically 
modified gelatin as described in ̀ lP-A-10-148897 and ̀ lP-A 
11-143002 (gelatin in which at least two _COOH groups 
have newly been introduced at a chemical modification of 
_NH2 group contained in the gelatin), the disclosures of 
which are incorporated herein by reference. Although this 
chemically modified gelatin is a gelatin characteriZed in that 
at least two carboXyl groups have newly been introduced at 
a chemical modification of amino group contained in the 
gelatin, it is preferred that gelatin trimellitate be used as the 
same. Also, gelatin succinate is preferably used. The chemi 
cally modified gelatin is preferably added prior to the growth 
step, more preferably immediately after the nucleation. The 
addition amount thereof is preferably at least 60%, more 
preferably at least 80%, and most preferably at least 90%, 
based on the total weight of dispersion medium used in grain 
formation. 

The tabular grain emulsion is preferably constituted of 
silver iodobromide or silver chloroiodobromide. Although 
silver chloride may be contained, the silver chloride content 
is preferably 8 mol % or less, more preferably 3 mol % or 
less, or 0 mol %. The silver iodide content is preferably 20 
mol % or less since the variation coefficient of the grain siZe 
distribution of the tabular grain emulsion is preferably 30% 
or less. The lowering of the variation coefficient of the 
distribution of equivalent circular diameter of the tabular 
grain emulsion can be facilitated by lowering the silver 
iodide content. The variation coefficient of the grain siZe 
distribution of the tabular grain emulsion is more preferably 
20% or less, and the silver iodide content is more preferably 
10 mol % or less. 

It is preferred that the tabular grain emulsion have some 
intragranular structure with respect to the silver iodide 
distribution. The silver iodide distribution may have a 
double structure, a treble structure, a quadruple structure or 
a structure of higher order. 

In the present invention, the tabular grains preferably have 
dislocation lines. The dislocation lines of the tabular grains 
can be observed by the direct method using a transmission 
electron microscope at low temperatures as described in, for 
eXample, J. F. Hamilton, Phot. Sci. Eng., 11, 57 (1967) and 
T. ShioZawa, J. Soc. Phot. Sci. Japan, 3, 5, 213 (1972). 
Illustratively, silver halide grains are harvested from the 
emulsion with the care that the grains are not pressuriZed 
with such a force that dislocation lines occur on the grains, 
are put on a mesh for electron microscope observation and, 
while cooling the specimen so as to prevent damaging 
(printout, etc.) by electron beams, are observed by the 
transmission method. The greater the thickness of the above 
grains, the more difficult the transmission of electron beams. 
Therefore, the use of an electron microscope of high voltage 
type (at least 200 kV on the grains of 0.25 ym in thickness) 
is preferred for ensuring clearer observation. The thus 
obtained photograph of grains enables determining the posi 
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tion and number of dislocation lines in each grain viewed in 
the direction perpendicular to the principal planes. 
The number of dislocation lines of the tabular grains 

according to the present invention is preferably at least 10 
per grain on the average and more preferably at least 20 per 
grain on the average. When dislocation lines are densely 
present or when dislocation lines are observed in the state of 
crossing each other, it happens that the number of disloca 
tion lines per grain cannot accurately be counted. However, 
in this instance as well, rough counting on the order of, for 
eXample, 10, 20 or 30 dislocation lines can be effected, so 
that a clear distinction can be made from the presence of 
only a few dislocation lines. The average number of dislo 
cation lines per grain is determined by counting the number 
of dislocation lines of each of at least 100 grains and 
calculating a number average thereof. There are instances 
when hundreds of dislocation lines are observed. 

Dislocation lines can be introduced in, for eXample, the 
vicinity of the periphery of tabular grains. In this instance, 
the dislocation is nearly perpendicular to the periphery, and 
each dislocation line eXtends from a position corresponding 
to X % of the distance from the center of tabular grains to the 
side (periphery) to the periphery. The value of X preferably 
ranges from 10 to less than 100, more preferably from 30 to 
less than 99, and most preferably from 50 to less than 98. In 
this instance, the figure created by binding the positions 
from which the dislocation lines start is nearly similar to the 
configuration of the grain. The created figure may be one 
which is not a complete similar figure but deviated. The 
dislocation lines of this type are not observed around the 
center of the grain. The dislocation lines are crystallographi 
cally oriented approximately in the (211) direction. 
However, the dislocation lines often meander and may also 
cross each other. 

Dislocation lines may be positioned either nearly uni 
formly over the entire Zone of the periphery of the tabular 
grains or local points of the periphery. That is, referring to, 
for eXample, heXagonal tabular silver halide grains, dislo 
cation lines may be localiZed either only in the vicinity of siX 
apeXes or only in the vicinity of one of the apeXes. 
Contrarily, dislocation lines can be localiZed only in the 
sides eXcluding the vicinity of siX apeXes. 

Furthermore, dislocation lines may be formed over 
regions including the centers of two mutually parallel prin 
cipal planes of tabular grains. In the case where dislocation 
lines are formed over the entire regions of the principal 
planes, the dislocation lines may crystallographically be 
oriented approXimately in the (211) direction when viewed 
in the direction perpendicular to the principal planes, and the 
formation of the dislocation lines may be effected either in 
the (110) direction or randomly. Further, the length of each 
dislocation line may be random, and the dislocation lines 
may be observed as short lines on the principal planes or as 
long lines eXtending to the side (periphery). The dislocation 
lines may be straight or often meander. In many instances, 
the dislocation lines cross each other. 
The position of dislocation lines may be localiZed on the 

periphery, principal planes or local points as mentioned 
above, or the formation of dislocation lines may be effected 
on a combination thereof. That is, dislocation lines may be 
concurrently present on both the periphery and the principal 
planes. 

The introduction of dislocation lines in the tabular grains 
can be accomplished by disposing a specified phase of high 
silver iodide content within the grains. In the dislocation line 
introduction, the phase of high silver iodide content may be 
provided with discontinuous regions of high silver iodide 
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content. Practically, the phase of high silver iodide content 
Within the grains can be obtained by first preparing base 
grains, providing them With a phase of high silver iodide 
content and covering the outside thereof With a phase of 
silver iodide content lovver than that of the phase of high 
silver iodide content. The silver iodide content of the base 
tabular grains is lovver than that of the phase of high silver 
iodide content, and is preferably 0 to 20 mol %, more 
preferably 0 to 15 mol % of the silver halide in the base. 

The terminology “phase of high silver iodide content 
Within the grains” refers to a silver halide solid solution 
containing silver iodide. The silver halide of this solid 
solution is preferably silver iodide, silver iodobromide or 
silver chloroiodobromide, more preferably silver iodide or 
silver iodobromide (the silver iodide content is in the range 
of 10 to 40 mol % based on the silver halides contained in 
the phase of high silver iodide content). For selectively 
causing the phase of high silver iodide content Within the 
grains (hereinafter referred to as “internal high silver iodide 
phase”) to be present on any place of the sides, corners and 
faces of the base grains, it is desirable to control forming 
conditions for the base grains, forming conditions for the 
internal high silver iodide phase and forming conditions for 
the phase covering the outside thereof. With respect to the 
forming conditions for the base grains, the pAg (logarithm 
of inverse number of silver ion concentration), the presence 
or absence, type and amount of silver halide solvent and the 
temperature are important factors. Regulating the pAg at 
base grain grovvth to 8.5 or less, preferably 8 or less, enables 
selectively causing the internal high silver iodide phase to be 
present near the apeX or on the face of the base grains in the 
subsequent step of forming the internal high silver iodide 
phase. On the other hand, regulating the pAg at base grain 
grovvth to at least 8.5, preferably at least 9, enables causing 
the internal high silver iodide phase to be present on the side 
of the base grains in the subsequent step of forming the 
internal high silver iodide phase. The threshold value of the 
pAg is changed upvvard or dovvnvvard depending on the 
temperature and the presence or absence, type and amount 
of silver halide solvent. When, for example, a thiocyanate is 
used as the silver halide solvent, the threshold value of the 
pAg is deviated tovvard a higher value. What is most 
important as the pAg at grovvth is the pAg at the termination 
of grovvth of base grains. On the other hand, even When the 
pAg at grovvth does not satisfy the above value, the selected 
position of the internal high silver iodide phase can be 
controlled by carrying out, after the grovvth of base grains, 
the regulation to the above pAg and a ripening. During the 
period, ammonia, an amine compound, a thiourea derivative 
or a thiocyanate salt is effective as the silver halide solvent. 
For the formation of the internal high silver iodide phase, 
use can be made of the so-called conversion methods. These 
conversion methods include one in Which, during grain 
formation, halide ions Whose salts formed With silver ions 
eXhibit a solubility lovver than that of the salts formed With 
the halide ions that are forming the grains or the vicinity of 
the surface of the grains occurring at the time of grain 
formation, are added. In the present invention, it is preferred 
that the amount of added loW-solubility halide ions be at 
least some value (relating to halogen composition) relative 
to the surface area of grains occurring at the time of the 
addition. 

For eXample, it is preferred that, during grain formation, 
KI be added in an amount not smaller than some amount 
relative to the surface area of silver halide grains occurring 
at the time of the grain formation. Specifically, it is preferred 
that an iodide salt be added in an amount of at least 8.2><10_5 
mol/m2. 
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Preferred process for forming the internal high silver 

iodide phase comprises adding an aqueous solution of a 
silver salt simultaneously With the addition of an aqueous 
solution of halide salts containing an iodide salt. 

For eXample, an aqueous solution of AgNO3 is added 
simultaneously With the addition of an aqueous solution of 
KI by the double jet. The addition initiating times and 
addition completing times of the aqueous solution of KI and 
the aqueous solution of AgNO3 may be differed from each 
other, that is, the one may be earlier or later than the other. 
The addition molar ratio of an aqueous solution of AgNO3 
to an aqueous solution of KI is preferably at least 0.1, more 
preferably at least 0.5, and most preferably at least 1. The 
total addition molar amount of an aqueous solution of 
AgNO3 relative to halide ions Within the system and added 
iodide ions may fall in a silver eXcess region. It is preferred 
that the pAg eXhibited When the aqueous solution of halide 
containing such iodide ions and the aqueous solution of 
silver salt are added by the double jet be decreased in 
accordance With the passage of double jet addition time. The 
pAg prior to the addition initiation is preferably in the range 
of 6.5 to 13, more preferably 7.0 to 11. The pAg at the time 
of addition completion is most preferably in the range of 6.5 
to 10.0. 

In the performing of the above process, it is preferred that 
the solubility in the miXture system be as lovv as possible. 
Accordingly, the temperature of the miXture system eXhib 
ited at the time of formation of the high silver iodide phase 
is preferably in the range of 30 to 80o C., more preferably 30 
to 70o C. 

Furthermore, the formation of the internal high silver 
iodide phase can preferably be performed by adding fine 
grains of silver iodide, fine grains of silver iodobromide, fine 
grains of silver chloroiodide or fine grains of silver chlor 
oiodobromide. It is especially preferred that the formation be 
effected by 5 adding fine grains of silver iodide. Although 
these fine grains generally have a siZe of 0.01 to 0.1 ym, use 
can also be made of fine grains With a siZe of not greater than 
0.01 ym, or 0.1 ym or more. With respect to the process for 
preparing these fine grains of silver halide, reference can be 
made to descriptions of JP-A’s-1-183417, 2-44335, 
1-183644, 1-183645, 2-43534 and 2-43535. The internal 
high silver iodide phase can be provided by adding these fine 
grains of silver halide and conducting a ripening. When the 
fine grains are dissolved by ripening, use can be made of the 
aforementioned silver halide solvent. It is not needed that all 
these added fine grains be immediately dissolved and dis 
appear. It is satisfactory if, When the final grains have been 
completed, they are dissolved and disappear. 
The position of the internal high silver iodide phase, as 

measured from the center of, for eXample, a heXagon result 
ing from grain projection, is preferably present in the range 
of 5 to less than 100 mol %, more preferably 20 to less than 
95 mol %, and most preferably 50 to less than 90 mol %, 
based on the amount of silver of the Whole grain. The 
amount of silver halide forming this internal high silver 
iodide phase, in terms of the amount of silver, is 50 mol % 
or less, preferably 20 mol % or less, based on the amount of 
silver of the Whole grain. With respect to the above high 
silver iodide phase, there are provided recipe values of the 
production of silver halide emulsion, not values obtained by 
measuring the halogen composition of final grains according 
to various analytical methods. The internal high silver iodide 
phase is often caused to completely disappear in final grains 
by, for eXample, recrystalliZation during the shell covering 
step, and all the above silver amounts relate to recipe values 
thereof. 
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Therefore, although the observation of dislocation lines 
can be easily performed in the final grains by the above 
method, the internal silver iodide phase introduced for the 
introduction of dislocation lines often cannot be confirmed 
as a clear phase because the boundary silver iodide compo 
sition is continuously changed. The halogen composition at 
each grain part can be determined by a combination of X-ray 
diffractometry, the EPMA method (also known as the XMA 
method, in which silver halide grains are scanned by elec 
tron beams to thereby detect the silver halide composition), 
the ESCA method (also known as the XPS method, in which 
X rays are irradiated and photoelectrons emitted from grain 
surface are separated into spectra), etc. 

The outside phase which covers the internal high silver 
iodide phase has a silver iodide content lower than that of the 
internal high silver iodide phase. 

The silver iodide content of the covering outside phase is 
preferably in the range of 0 to 30 mol %, more preferably 0 
to 20 mol %, and most preferably 0 to 10 mol %, based on 
the silver halide contained in the covering outside phase. 

Although the temperature and pAg employed at the 
formation of the outside phase which covers the internal 
high silver iodide phase are arbitrary, the temperature pref 
erably ranges from 30 to 80° C., most preferably from 35 to 
70° C., and the pAg preferably ranges from 6.5 to 11.5. The 
use of the aforementioned silver halide solvent is occasion 
ally preferred, and the most preferred silver halide solvent is 
a thiocyanate salt. 

Another method of introducing dislocation lines in the 
tabular grains comprises using an iodide ion-releasing agent 
as described in JP-A-6-11782, which can preferably be 
employed. 

Also, dislocation lines can be introduced by appropriately 
combining this method of introducing dislocation lines with 
the aforementioned method of introducing dislocation lines. 

The terminology “twin plane spacing of silver halide 
grains” used herein means the distance between two twin 
planes with respect to the grains having two twin planes 
within each tabular grain, and means the largest of the twin 
plane distances with respect to the grains having three or 
more twin planes. 

The twin plane can be observed through a transmission 
electron microscope. Specifically, a support is coated with 
an emulsion comprising tabular grains to thereby prepare a 
sample in which the tabular grains are arranged approXi 
mately in parallel to the support. The sample is cut with a 
diamond knife to thereby prepare a 0.1 ym thick section. The 
twin planes of the tabular grains can be detected by observ 
ing the section through a transmission electron microscope. 
When electron beams pass through the twin planes, a phase 
shift occurs in the electron waves. Thus, the presence of the 
twin planes can be recogniZed. 

For obtaining an estimate of the twin plane thickness of 
tabular grains, although reference can be made to the method 
described by J. F. Hamilton, L. F. Brady et al. in J. Appl. 
Phys. 35, 414-421 (1964), the above specified method is 
easier than the same. 

With respect to the silver halide grains for use in the 
present invention, especially the tabular silver halide grains 
for use in the present invention, it is preferred that the twin 
plane spacing thereof be 0.020 ym or less. The twin plane 
spacing is more preferably in the range of 0.007 to 0.017 ym, 
and most preferably 0.007 to 0.015 ym. When the twin plane 
spacing eXceeds 0.02 ym, the photographic speed would 
unfavorably be low. 

The variation coefficient of the intergranular iodine dis 
tribution of silver halide grains for use in the present 
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invention is preferably 20% or less, more preferably 15% or 
less, and much more preferably 10% or less. When the 
variation coefficient of the iodine content distribution of 
each silver halide is greater than 20%, unfavorably, a high 
contrast is not realiZed and a sensitivity lowering is intense 
when a pressure is applied. 
Any known processes such as the process of adding fine 

grains as described, for eXample, in ̀ lP-A-1-183417 and the 
process of using an iodide ion-releasing agent as described 
in JP-A-2-68538 can be employed either individually or in 
combination for the production of silver halide grains whose 
intergranular iodine distribution is narrow for use in the 
present invention. The silver halide grains for use in the 
present invention preferably have a variation coefficient of 
intergranular iodine distribution of 20% or less. The process 
described in ̀ lP-A-3-213845 can be used as the most suitable 
process for converting the intergranular iodine distribution 
to a monodispersion. That is, a monodisperse intergranular 
iodine distribution can be accomplished by a process in 
which fine silver halide grains containing silver iodide in an 
amount of at least 95 mol % are formed by miXing together 
an aqueous solution of a water soluble silver salt and an 
aqueous solution of a water soluble halide (containing at 
least 95 mol % of iodide ions) by means of a miXer provided 
outside a reactor vessel for crystal growth and, immediately 
after the formation, fed in the reactor vessel. The terminol 
ogy “reactor vessel” used herein means the vessel in which 
the nucleation and/or crystal growth of tabular silver halide 
grains is carried out. 
With respect to the above process of miXer preparation 

followed by adding procedure and the preparatory means for 
use therein, the following three techniques can be employed 
as described in `lP-A-3-213845: 

(i) immediately after formation of fine grains in a miXer, 
the fine grains are transferred into a reactor vessel; 

(ii) powerful and effective agitation is carried out in the 
miXer; and 

(iii) an aqueous solution of protective colloid is injected 
into the miXer. 
The protective colloid used in technique (iii) above may 

be separately injected in the miXer, or may be incorporated 
in the aqueous solution of silver halide or the aqueous 
solution of silver nitrate before the injection in the miXer. 
The concentration of protective colloid is at least 1% by 
weight, preferably in the range of 2 to 5% by weight. 
Examples of polymeric compounds eXhibiting a protective 
colloid function to the silver halide grains for use in the 
present invention include polyacrylamide polymers, amino 
polymers, polymers having thioether groups, polyvinyl 
alcohol, acrylic polymers, hydroXyquinoline having 
polymers, cellulose, starch, acetal, polyvinylpyrrolidone and 
ternary polymers. Low-molecular-weight gelatin can pref 
erably be used as the above polymeric compound. The 
molecular weight of low-molecular-weight gelatin is pref 
erably 30,000 or less, more preferably 10,000 or less. 
The grain formation temperature in the preparation of fine 

silver halide grains is preferably 35° C. or below, more 
preferably 25° C. or below. The temperature of the reactor 
vessel in which fine silver halide grains are incorporated is 
at least 50° C., preferably at least 60° C., and more prefer 
ably at least 70° C. 
The grain siZe of fine-size silver halide for use in the 

present invention can be determined by placing grains on a 
mesh and making a direct observation through a transmis 
sion electron microscope. The siZe of fine grains of the 
present invention is 0.3 ym or less, preferably 0.1 ym or less, 
and more preferably 0.01 ym or less. This fine silver halide 
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may be added simultaneously with the addition of other 
halide ions and silver ions, or may be separately added. The 
fine silver halide grains are mixed in an amount of 0.005 to 
20 mol %, preferably 0.01 to 10 mol %, based on the total 
silver halide. 

The silver iodide content of each individual grain can be 
measured by analyzing the composition of each individual 
grain by means of an X-ray microanalyzer. The terminology 
“variation coefficient of intergranular iodine distribution” 
means a value defined by the formula: 

variation coeflicient=(standard deviation/av. silver iodide content)>< 
100 

wherein the standard deviation, specifically the standard 
deviation of silver iodide content, and the average silver 
iodide content are obtained by measuring the silver iodide 
contents of at least 100, preferably at least 200, and more 
preferably at least 300 emulsion grains. The measuring of 
the silver iodide content of each individual grain is described 
in, for example, EP No. 147,868. There are cases in which 
a correlation exists between the silver iodide content Yi (mol 
%) of each individual grain and the equivalent spherical 
diameter Xi of each individual grain and cases in which 
no such correlation exists. It is preferred that no correlation 
exist therebetween. The structure associated with the silver 
halide composition of grains of the present invention can be 
identified by, for example, a combination of X-ray 
diffractometry, the EPMA method (also known as the XMA 
method, in which silver halide grains are scanned by elec 
tron beams to thereby detect the silver halide composition) 
and the ESCA method (also known as the XPS method, in 
which X rays are irradiated and photoelectrons emitted from 
grain surface are separated into spectra). In the measuring of 
silver iodide content in the present invention, the terminol 
ogy “grain surface” refers to the region whose depth from 
surface is about 50 Ã, and the terminology “grain internal 
part” refers to the region other than the above surface. The 
halogen composition of such a grain surface can generally 
be measured by the ESCA method. 

The emulsions for use in the silver halide lightsensitive 
material of the present invention are preferably subjected to 
selenium sensitization. Selenium compounds disclosed in 
hitherto published patents can be used as the selenium 
sensitizer in the present invention. In the use of unstable 
selenium compound and/or nonunstable selenium 
compound, generally, it is added to an emulsion and the 
emulsion is agitated at high temperature, preferably 40o C. 
or above, for a given period of time. Compounds described 
in, for example, ̀ lpn. Pat. Appln. KOKOKU Publication No. 
(hereinafter referred to as JP-B) 44-15748, JP-B-43-13489, 
`lP-A’s-4-25832 and 4-109240 are preferably used as the 
unstable selenium compound. 

Selenium sensitization may effectively be performed in 
the presence of a silver halide solvent. 

Examples of the silver halide solvents which can be 
employed in the present invention include (a) organic thio 
ethers described in U.S. Pat. Nos. 3,271,157, 3,531,289, and 
3,574,628, and ̀ lP-A’s-54-1019 and 54-158917, (b) thiourea 
derivatives described in, for example, JP-A’s-53-82408, 
55-77737 and 55-2982, (c) silver halide solvents having a 
thiocarbonyl group interposed between an oxygen or sulfur 
atom and a nitrogen atom, described in JP-A-53-144319, (d) 
imidazoles described in JP-A-54-100717, (e) sulfites and thiocyanates. 

Thiocyanates and tetramethylthiourea can be mentioned 
as especially preferred silver halide solvents. The amount of 
added solvent, although varied depending on the type 
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thereof, is, for example, preferably in the range of 1><104 to 
1><102 mol per mol of silver halide. 
The emulsion for use in the present invention is preferably 

subjected to gold sensitization in combination with the 
selenium sensitization. The oxidation number of gold of the 
gold sensitizer used in the gold sensitization may be either 
+1 or +3, and gold compounds customarily used as gold 
sensitizers can be employed. Representative examples 
thereof include chloroauric acid salts, potassium 
chloroaurate, auric trichloride, potassium auric thiocyanate, 
potassium iodoaurate, tetracyanoauric acid, ammonium 
aurothiocyanate, pyridyltrichlorogold, gold sulfide and gold 
selenide. The addition amount of gold sensitizer, although 
varied depending on various conditions, is preferably 
between 1><107 mol and 5><105 mol per mol of silver halide 
as a yardstick. 
With respect to the emulsion for use in the present 

invention, it is desired to perform the chemical sensitization 
in combination with sulfur sensitization. 
The sulfur sensitization is generally performed by adding 

a sulfur sensitizer and agitating the emulsion at high 
temperature, preferably 40o C. or above, for a given period 
of time. 

In the above sulfur sensitization, those known as sulfur 
sensitizers can be used. For example, use can be made of 
thiosulfates, allylthiocarbamidothiourea, allyl 
isothiacyanate, cystine, p-toluenethiosulfonates and rhoda 
nine. Use can also be made of other sulfur sensitizers 
described in, for example, U.S. Pat. Nos. 1,574,944, 2,410, 
689, 2,278,947, 2,728,668, 3,501,313, and 3,656,955, and 
DE No. 1,422,869, ̀ lP-B-56-24937 and ̀ lP-A-55-45016. The 
addition amount of sulfur sensitizer is satisfactory if it is 
suflicient to effectively increase the sensitivity of the emul 
sion. This amount, although varied to a large extent under 
various conditions such as the pH, temperature and size of 
silver halide grains, is preferably in the range of 1><107 to 
5><105 mol per mol of silver halide. 
The silver halide emulsion for use in the lightsensitive 

material of the present invention can be subjected to a 
reduction sensitization during the grain formation, or after 
the grain formation but before the chemical sensitization, 
during the chemical sensitization or after the chemical 
sensitization. 
The reduction sensitization can be performed by a method 

selected from among the method in which a reduction 
sensitizer is added to the silver halide emulsion, the method 
commonly known as silver ripening in which growth or 
ripening is carried out in an environment of pAg as low as 
1 to 7 and the method commonly known as high-pH ripening 
in which growth or ripening is carried out in an environment 
of pH as high as 8 to 11. At least two of these methods can 
be used in combination. 

The above method in which a reduction sensitizer is 
added is preferred from the viewpoint that the level of 
reduction sensitization can be finely regulated. 

Examples of known reduction sensitizers include stan 
nous salts, ascorbic acid and derivatives thereof, amines and 
polyamines, hydrazine derivatives, formamidinesulfmic 
acid, silane compounds and borane compounds. In the 
reduction sensitization according to the present invention, 
appropriate one may be selected from among these known 
reduction sensitizers and used or at least two may be selected 
and used in combination. Preferred reduction sensitizers are 
stannous chloride, thiourea dioxide, dimethylaminoborane, 
ascorbic acid and derivatives thereof. Although the addition 
amount of reduction sensitizer must be selected because it 
depends on the emulsion manufacturing conditions, it is 
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preferred that the addition amount range from 10-7 to 10-3 
mol per mol of silver halide. 

Each reduction sensitizer is dissolved in Water or any of 
organic solvents such as alcohols, glycols, ketones, esters 
and amides and added during the grain grovvth. Although the 
reduction sensitizer may be put in a reaction vessel in 
advance, it is preferred that the addition be effected at an 
appropriate time during the grain grovvth. It is also suitable 
to add in advance the reduction sensitizer to an aqueous 
solution of a Water-soluble silver salt or a Water-soluble 
alkali halide and to precipitate silver halide grains With the 
use of the resultant aqueous solution. Alternatively, the 
reduction sensitizer solution may preferably be either 
divided and added a plurality of times in accordance With the 
grain grovvth or continuously added over a prolonged period 
of time. 
An oxidizer capable of oxidizing silver is preferably used 

during the process of producing the emulsion for use in the 
lightsensitive material of the present invention. The silver 
oxidizer is a compound having an effect of acting on metallic 
silver to thereby convert the same to silver ion. A particu 
larly effective compound is one that converts very fine silver 
grains, formed as a by-product in the step of forming silver 
halide grains and the step of chemical sensitization, into 
silver ions. Each silver ion produced nay form a silver salt 
sparingly soluble in Water, such as a silver halide, silver 
sulfide or silver selenide, or may form a silver salt easily 
soluble in Water, such as silver nitrate. The silver oxidizer 
may be either an inorganic or an organic substance. 
Examples of suitable inorganic oxidizers include ozone, 
hydrogen peroxide and its adducts (e.g., 
NaBO2.H2O2.3H2O, 2NaCO3.3H2O2, Na4P2O7~2H2O2 and 
2Na2SO4.H2O2.2H2O), peroxy acid salts (e.g., K2S2O8, 
K2C2O6 and K2P2O8), peroxy complex compounds (e.g., 
K2[Ti(O2)C2O4].3H2O, 4K2SO4.Ti(O2)OH .SO4.2H2O and 
Na3[VO(O2)(C2H4)2].6H2O), permanganates (e.g., 
KMnO4), chromates (e.g., K2Cr2O7) and other oxyacid salts, 
halogen elements such as iodine and bromine, perhaloge 
nates (e.g., potassium periodate), salts of high-valence met 
als (e.g., potassium hexacyanoferrate (11)) and thiosul 
fonates. 

Examples of suitable organic oxidizers include quinones 
such as p-quinone, organic peroxides such as peracetic acid 
and perbenzoic acid and active halogen-releasing com 
pounds (e.g., N-bromosuccinimide, chloramine T and 
chloramine B). 

Oxidizers preferred in the present invention are inorganic 
oxidizers selected from among ozone, hydrogen peroxide 
and its adducts, halogen elements and thiosulfonates and 
organic oxidizers selected from among quinones. 

The use of the silver oxidizer in combination With the 
above reduction sensitization is preferred. This combined 
use can be effected by performing the reduction sensitization 
after the use of the oxidizer or vice versa or by simulta 
neously performing the reduction sensitization and the use 
of the oxidizer. These methods can be performed during the 
step of grain formation or the step of chemical sensitization. 

The emulsion for use in the present invention can effec 
tively exhibit it advantages by subjecting it to a spectral 
sensitization With a methine dye or the like. Examples of 
employed dyes include cyanine dyes, merocyanine dyes, 
composite cyanine dyes, composite merocyanine dyes, hol 
opolar cyanine dyes, hemicyanine dyes, styryl dyes and 
hemioxonol dyes. Particularly useful dyes are those belong 
ing to cyanine dyes, merocyanine dyes and composite mero 
cyanine dyes. These dyes may contain any of nuclei com 
monly used in cyanine dyes as basic heterocyclic nuclei. 
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Examples of such nuclei include a pyrroline nucleus, an 
oxazoline nucleus, a thiazoline nucleus, a pyrrole nucleus, 
an oxazole nucleus, a thiazole nucleus, a selenazole nucleus, 
an imidazole nucleus, a tetrazole nucleus and a pyridine 
nucleus; nuclei comprising these nuclei fused With alicyclic 
hydrocarbon rings; and nuclei comprising these nuclei fused 
With aromatic hydrocarbon rings, such as an indolenine 
nucleus, a benzindolenine nucleus, an indole nucleus, a 
benzoxazole nucleus, a naphthoxazole nucleus, a benzothia 
zole nucleus, a naphthothiazole nucleus, a benzoselenazole 
nucleus, a benzimidazole nucleus and a quinoline nucleus. 
These nuclei may have substituents on carbon atoms thereof. 
The merocyanine dye or composite merocyanine dye may 

have a 5- or 6-membered heterocyclic nucleus such as a 

pyrazolin-5-one nucleus, a thiohydantoin nucleus, a 
2-thioxazolidine-2,4dione nucleus, a thiazolidine-2,4dione 
nucleus, a rhodanine nucleus or a thiobarbituric acid nucleus 
as a nucleus having a ketomethylene structure. 

These spectral sensitizing dyes may be used either indi 
vidually or in combination. The spectral sensitizing dyes are 
often used in combination for the purpose of attaining 
supersensitization. Representative examples thereof are 
described in U.S. Pat. Nos. 2,688,545, 2,977,229, 3,397,060, 
3,522,052, 3,527,641, 3,617,293, 3,628,964, 3,666,480, 
3,672,898, 3,679,428, 3,703,377, 3,763,301, 3,814,609, 
3,837,862, and 4,026,707, GB Nos. 1,344,281 and 1,507, 
803, ̀ lP-B’s-43-4936 and 53-12375, and ̀ lP-A’s-52-110618 
and 52-109925. 
The emulsion used in the present invention may contain 

With a dye Which itself exerts no spectral sensitizing effect 
or a substance Which absorbs substantially none of visible 
radiation and exhibits supersensitization, together With the 
above spectral sensitizing dye. 
The addition timing of the spectral sensitizing dye to the 

emulsion may be performed at any stage of the process for 
preparing the emulsion Which is known as being useful. 
Although the doping is most usually conducted at a stage 
betvveen the completion of the chemical sensitization and the 
coating, the spectral sensitizing dye can be added simulta 
neously With the chemical sensitizer to thereby simulta 
neously effect the spectral sensitization and the chemical 
sensitization as described in U.S. Pat. Nos. 3,628,969 and 
4,225,666. Alternatively, the spectral sensitization can be 
conducted prior to the chemical sensitization and, also, the 
spectral sensitizing dye can be added prior to the completion 
of silver halide grain precipitation to thereby initiate the 
spectral sensitization as described in `lP-A-58-113928. 
Further, the above sensitizing dye can be divided prior to 
addition, that is, part of the sensitizing dye can be added 
prior to the chemical sensitization With the rest of the 
sensitizing dye added after the chemical sensitization as 
taught in U.S. Pat. No. 4,225,666. Still further, the spectral 
sensitizing dye can be added at any stage during the forma 
tion of silver halide grains according to the method disclosed 
in U.S. Pat. No. 4,183,756 and other methods. 

Although the sensitizing dye can be used in an amount of 
4><106 to 8><103 mol per mol of silver halide contained in 
the addition layer, the use thereof in an amount of about 
5><105 to 2><103 mol per mol of silver halide is more 
effective When the size of silver halide grains is in the 
preferred range of 0.2 to 1.2 Mm. 

The fogging during aging of the silver halide emulsion for 
use in the present invention can be improved by adding and 
dissolving a previously prepared silver iodobromide emul 
sion at the time of chemical sensitization. Although the 
timing of the addition is arbitrary as long as it is performed 
during chemical sensitization, it is preferred that the silver 
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iodobromide emulsion be first added and dissolved and, 
thereafter, a sensitiZing dye and a chemical sensitiZer be 
added in this order. The employed silver iodobromide emul 
sion has an iodine content lower than the surface iodine 
content of host grains, which is preferably a pure silver 
bromide emulsion. This silver iodobromide emulsion, 
although the siZe thereof is not limited as long as it is 
completely dissolvable, preferably has an equivalent spheri 
cal diameter of 0.1 ym or less, more preferably 0.05 ym or 
less. Although the addition amount of silver iodobromide 
emulsion depends on employed host grains, basically, it 
preferably ranges from 0.005 to 5 mol %, more preferably 
from 0.1 to 1 mol %, based on the mole of silver. 

The emulsion for use in the present invention is preferably 
doped with heXacyanoiron (Il) compleX or heXacyanoruthe 
nium compleX (hereinafter also referred to simply as “metal 
compleX”). The addition amount of the metal compleX is 
preferably in the range of 10-7 to 10-3 mol per mol of silver 
halide, more preferably 1.0><10_5 to 5><104 mol per mol of 
silver halide. 

The addition and incorporation of the metal compleX for 
use in the present invention may be performed at any stage 
through the process of preparing silver halide grains which 
consists of nucleation, growth, physical ripening and chemi 
cal sensitization. Also, the addition and incorporation may 
be performed in some divisions. However, it is preferred that 
at least 50% of the total content of metal compleX contained 
in each silver halide grain be contained in a layer underlying 
the outermost surface of silver halide grain where 1/2 or less 
of the silver content from the surface is present. The layer 
containing the metal compleX may be overlaid with a layer 
which does not contain any metal complex. 

The incorporation of the above metal compleX is prefer 
ably accomplished by dissolving the metal compleX in water 
or a suitable solvent and directly adding the solution to the 
reaction miXture during the formation of silver halide grains, 
or by adding the metal compleX is solution to the aqueous 
solution of halide, aqueous solution of silver salt or other 
solution for preparation of silver halide grains and thereafter 
conducting grain formation. Alternatively, the incorporation 
of metal compleX is also preferably accomplished by adding 
silver halide grains in which the metal compleX has been 
introduced in advance, dissolving them and depositing them 
on other silver halide grains. 

With respect to the hydrogen ion concentration of the 
reaction miXture to which the metal compleX is added, the 
pH value is preferably in the range of 1 to 10, more 
preferably 3 to 7. 

In the lightsensitive material of the present invention, it is 
only required that at least one red-sensitive, at least one 
green-sensitive and at least one blue-sensitive lightsensitive 
layer be formed on a support. A typical eXample thereof is 
a silver halide photographic lightsensitive material having, 
on its support, at least one lightsensitive layer constituted by 
a plurality of silver halide emulsion layers which have 
substantially the same color sensitivity but have different 
speeds. Each of the lightsensitive layers is a unit lightsen 
sitive layer which is sensitive to any of blue light, green light 
and red light. In a multilayered silver halide color photo 
graphic lightsensitive material, these unit lightsensitive lay 
ers are generally arranged in the order of red, green- and 
blue-sensitive layers from a support side. However, accord 
ing to the intended use, this arrangement order may be 
reversed, or an arrangement order can be employed in which 
a different lightsensitive layer is interposed between the 
layers of the same color sensitivity. Nonlightsensitive layers 
can be formed between the silver halide lightsensitive layers 
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and as the uppermost layer and the lowermost layer. These 
may contain, e.g., couplers, DIR compounds and color 
miXing inhibitors described later. As a plurality of silver 
halide emulsion layers constituting each unit lightsensitive 
layer, a two-layered structure of high- and low-speed emul 
sion layers is preferably arranged so that the sensitivity is 
sequentially decreased toward a support as described in DE 
No. 1,121,470 or GB No. 923,045, the disclosures of which 
are incorporated herein by reference. Also, as described in 
JP-A’s-57-112751, 62-200350, 62-206541 and 62-206543, 
the disclosures of which are incorporated herein by 
reference, layers can be arranged so that a low-speed emul 
sion layer is formed on a side apart from a support while a 
high-speed emulsion layer is formed on a side close to the 
support. 

Specifically, layers can be arranged, from the farthest side 
from a support, in the order of low-speed blue-sensitive 
layer (BL)/highspeed blue-sensitive layer (BH)/highspeed 
green-sensitive layer (GH)/lowspeed green-sensitive layer 
(GL)/highspeed red-sensitive layer (RH)/lowspeed red 
sensitive layer (RL), the order of BH/BL/GL/GH/RH/RL or 
the order of BH/BL/GH/GL/RL/RH. 

In addition, as described in J P-B-55 -34932, the disclosure 
of which is incorporated herewith by reference, layers can be 
arranged, from the farthest side from a support, in the order 
of blue-sensitive layer/GH/RH/GL/RL. Furthermore, as 
described in JP-A’s-56-25738 and 62-63936, the disclosures 
of which are incorporated herein by reference, layers can be 
arranged, from the farthest side from a support, in the order 
of blue-sensitive layer/GL/RL/GH/RH. 
As described in JP-B-49-15495, the disclosures of which 

are incorporated herein by reference, three layers can be 
arranged so that a silver halide emulsion layer having the 
highest sensitivity is arranged as an upper layer, a silver 
halide emulsion layer having sensitivity lower than that of 
the upper layer is arranged as an interlayer, and a silver 
halide emulsion layer having sensitivity lower than that of 
the interlayer is arranged as a lower layer; i.e., three layers 
having different sensitivities can be arranged so that the 
sensitivity is sequentially decreased toward the support. 
Even when a layer structure is constituted by three layers 
having different sensitivities as mentioned above, these 
layers can be arranged in the order of medium-speed emul 
sion layer/high-speed emulsion layer/low-speed emulsion 
layer from the farthest side from a support in a layer 
sensitive to one color as described in JP-A-59-202464 the 
disclosures of which are incorporated herein by reference. 

In addition, the order of high-speed emulsion layer/low 
speed emulsion layer/medium-speed emulsion layer or low 
speed emulsion layer/medium-speed emulsion layer/high 
speed emulsion layer can be adopted. 

Furthermore, the arrangement can be changed as 
described above even when four or more layers are formed. 

It is preferable to utiliZe an interlayer inhibitory effect as 
means for improving a color reproduction. It is preferred that 
the weight-average sensitivity wavelength (K_,Q of spectral 
sensitivity distribution of interlayer effect eXerted on the 
red-sensitive silver halide emulsion layer (in the event of a 
plurality of layers, the plurality of layers as a whole) from 
other layers at 500 nm to 600 nm satisfy the relationship: 
500 nm<À_RÉ 560 nm; the weight-average sensitivity wave 
length (ÀG) of spectral sensitivity distribution of the green 
sensitive silver halide emulsion layer (in the event of a 
plurality of layers, the plurality of layers as a whole) satisfy 
the relationship: 520 nm<ÀGë580 nm; and ÀG-À_Rê5 nm. 
The sensitiZing dye and solid disperse dye for use in the 

above utiliZation of interlayer inhibitory effect can be those 
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described in JP-A-11-305396, the disclosure of which is 
incorporated herein by reference. Further, the above speci 
fied sensitivity and weight-average sensitivity wavelength of 
spectral sensitivity distribution of interlayer effect eXerted 
on the red-sensitive silver halide emulsion layer from other 
layers can be determined by the method described in `IP-A 
11-305396. 
The silver halide photographic lightsensitive material for 

use in the present invention preferably contains at least one 
compound which reacts with developing agent oXidation 
products obtained by development to thereby release a 
development inhibitor or a precursor thereof. For example, 
use can be made of DIR (development inhibitor releasing) 
couplers, DIR-hydroquinone and couplers capable of releas 
ing DIR-hydroquinone or a precursor thereof. 

Although, for example, the siZe and configuration of 
silver halide grains for use in the layer capable of eXerting 
an interlayer effect on the red-sensitive layer are not par 
ticularly limited, it is preferred to use so-called tabular 
grains of high aspect ratio, a monodisperse emulsion having 
uniform grain siZe, or silver iodobromide grains having an 
iodine layer structure. Further, for eXtending an eXposure 
latitude, it is preferred to miX a plurality of emulsions whose 
grain siZes are different from each other. 

Although the donor layer capable of eXerting the inter 
layer effect on the red-sensitive layer may be provided by 
coating on any position on the support, it is preferred that the 
donor layer be provided by coating at a position which is 
closer to the support than the blue-sensitive layer and which 
is more remote from the support than the red-sensitive layer. 
It is further preferred that the donor layer be positioned 
closer to the support than the yellow filter layer. 

It is more preferred that the donor layer capable of 
eXerting the interlayer effect on the red-sensitive layer be 
provided at a position which is closer to the support than the 
green-sensitive layer and which is more remote from the 
support than the red-sensitive layer. The donor layer is most 
preferably arranged at a position neighboring to a side of the 
green-sensitive layer close to the support. The terminology 
“neighboring” used herein means that an inter layer or any 
other layer is not interposed therebetween. 

There may be a plurality of layers capable of eXerting the 
interlayer effect on the red-sensitive layer. These layers may 
be positioned so that they neighbor to each other or are apart 
from each other. 

The emulsion for use in the lightsensitive material of the 
present invention may be any of the surface latent image 
type in which latent images are mainly formed in the 
surface, the internal latent image type in which latent images 
are formed in the internal portion of grains and the type in 
which latent images eXist in both the surface and the internal 
portion of grains. However, it is requisite that the emulsion 
be a negative type. The emulsion of the internal latent image 
type may specifically be, for eXample, a core/shell internal 
latent-image type emulsion described in JP-A-63-264740, 
whose productive process is described in `IP-A-59-133542. 
The thickness of the shell of this emulsion, although varied 
depending on development processing, etc., is preferably in 
the range of 3 to 40 nm, more preferably 5 to 20 nm. 

The silver halide emulsion is generally subjected to 
physical ripening, chemical sensitization and spectral sen 
sitiZation before use. Additives employed in these steps are 
described in RD Nos. 17643, 18716 and 307105. Positions 
where the description is made are listed in the following 
table. 

With respect to the lightsensitive material of the present 
invention, at least two emulsions which are different from 
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each other in at least one of the characteristics, specifically 
the grain siZe, grain siZe distribution, halogen composition, 
grain configuration and sensitivity of lightsensitive silver 
halide emulsion, can be miXed together and used in one 
layer. 

It is preferred that silver halide grains having a grain 
surface fogged as described in U.S. Pat. No. 4,082,553, 
silver halide grains having a grain internal portion fogged as 
described in U.S. Pat. No. 4,626,498 and ̀ IP-A-59-214852 
and colloidal silver be used in lightsensitive silver halide 
emulsion layers and/or substantially nonlightsensitive 
hydrophilic colloid layers. The eXpression “silver halide 
grains having a grain surface or grain internal portion 
fogged” refers to silver halide grains which can be devel 
oped uniformly (nonimagewise) irrespective of the noneX 
posed or eXposed Zone of lightsensitive material. The pro 
cess for producing the grains is described in U.S. Pat. No. 
4,626,498 and `IP-A-59-214852. The silver halides consti 
tuting internal nuclei of co-e/shell silver halide grains having 
a grain internal portion fogged may have different halogen 
composition. Any of silver chloride, silver chlorobromide, 
silver iodobromide and silver chloroiodobromide can be 
used as the silver halide having a grain surface or grain 
internal portion fogged. The average grain siZe of these 
fogged silver halide grains is preferably in the range of 0.01 
to 0.75 ym, more preferably 0.05 to 0.6 ym. With respect to 
grain configuration, regular grains may be used and although 
a polydisperse emulsion can be used, monodispersity (at 
least 95% of the weight or number of silver halide grains 
have grain siZes falling within :40% of the average grain 
size) is preferred. 

In the present invention, it is preferred to use nonlight 
sensitive fme grain silver halide. The eXpression “nonlight 
sensitive fine grain silver halide” refers to silver halide fine 
grains which are not sensitive at the time of imagewise 
eXposure for obtaining dye image and which are substan 
tially not developed at the time of development processing 
thereof. Those not fogged in advance are preferred. The fine 
grain silver halide has a silver bromide content of 0 to 100 
mol %, and, if necessary, may contain silver chloride and/or 
silver iodide. Preferably, silver iodide is contained in an 
amount of 0.5 to 10 mol %. The average grain siZe (average 
of equivalent circular diameter of projected area) of fine 
grain silver halide is preferably in the range of 0.01 to 0.5 
ym, more preferably 0.02 to 0.2 ym. 

The fine grain silver halide can be prepared by the same 
process as used in the preparation of common lightsensitive 
silver halide. It is not needed to optically sensitiZe the 
surface of silver halide grains. Further, a spectral sensitiZa 
tion thereof is also not needed. However, it is preferred to 
add known stabiliZers such as triaZole, aZaindene, benZothia 
Zolium and mercapto compounds and Zinc compounds 
thereto prior to the addition thereof to a coating liquid. 
Colloidal silver can be contained in the fine grain silver 
halide containing layers. 
The above various additives can be used in the lightsen 

sitive material according to the present technology, to which 
other various additives can also be added in conformity with 
the object. 
The additives are described in detail in Research Disclo 

sure Item 17643 (December 1978), Item 18716 (November 
1979) and Item 308119 (December 1989), the disclosures of 
which are incorporated herein by reference. A summary of 
the locations where they are described will be listed in the 
following table. 


























































